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AM not the only surgeon, I am sure, 

who looked forward eagerly to the 

1930 symposium of the American 
Surgical Association, which was planned 
to include both collective and individual 
reports from some of the foremost surgeons 
of America on “the ultimate results of 
operations for gastric and duodenal ulcers.”’ 
I am not the only surgeon, I am sure, who 
mentally prepared a paper to be based 
on the summing up of those reports. | 
am not the only surgeon, I am sure, who 
was bitterly disappointed to find that the 
more than 4000 cases reported in those 
brilliant and helpful and provocative com- 
munications are useless for the purposes 
of collective study, for the reason that 
practically every series is based upon a 
separate premise. Never has the personal 
equation wrought more statistical disaster, 
and the fact that my processes at no time 
passed beyond the mental stage leaves me 
no whit less grieved for the unsurpassed 
collective study that might have been and 
now can never be. 

I comfort myself, however, with the 
thought that the “long view,” so essential 
in every branch of medicine, can perhaps 
be achieved as well by general considera- 
tions as by cold figures, especially when 
those considerations represent the aggre- 
gate opinion of men whose eminence in 
their chosen field is beyond question or 
cavil. My remarks are naturally colored 
by my own ideas, but in the main they are 


composite and not personal, collective and 
not individual. 

The medical treatment of peptic ulcers 
cannot be altogether ignored even in a 
strictly surgical symposium. Moynihan, 
the philosopher, whose unparalleled surgi- 
cal results entitle him to his point of view, 
confesses that he takes “only a languid 
interest” in this perennial problem, but 
most of us are less fortunate in our endeav- 
ors, and for us it has a disconcerting way 
of crossing our field of consciousness. 
Medical treatment unquestionably has 
its merits. It is not only better than poor 
surgery, it does not introduce the active 
element of risk which is inherent even in 
the best surgery. The patient in the in- 
tensity of his misery may sometimes wish 
that he were dead, but at least his end is 
not precipitated by the remedies being 
employed to relieve him, though it must 
likewise not be forgotten that death may 
occur in spite of and in the course of medical 
treatment, from hemorrhage, perforation, 
or complications such as the toxemia 
described by Balfour and others. Moynihan, 
for instance, cites 3 cases in his own prac- 
tice in which, within a year, death occurred 
from hemorrhage, and in all of which 
surgical intervention had been postponed 
in favor of medical measures. Such dra- 
matic coincidences are fortunately rare, 
but when they do occur, the patient Is 
just as dead as if he had died wt surgery. 

Medical treatment has certain specific 


* Read before the Southern Surgical Association at Lexington, Kentucky, December 9-11, 1930. 
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indications: poor surgical risks, at least 
until they can be rehabilitated; the so- 
called “‘fresh” or “‘recent”’ ulcers; ulcers 
with slight symptoms; ulcers without 
cicatrization and obstruction; and, most 
particularly, ulcers in young people. In- 
deed, in no case is there any excuse for a 
resort to surgery until medical methods 
have been given a fair trial, though I 
question whether this will reduce the inci- 
dence of operative intervention to the 10 
or even the 20 per cent suggested as proper 
by so eminent an authority as Dr. Bevan. 
Practically every ulcer I have ever operated 
on—and I feel sure that this is the experi- 
ence of most surgeons—has been cured 
more than once, sometimes more than the 
nine times suggested as fair by W. J. Mayo, 
on the analogy of the cat’s chances of life. 
For that reason I am rather skeptical as 
to the permanence of the medical cures 
I see reported in such numbers in the litera- 
ture. I freely grant the quiescence of 
symptoms under medical treatment, and 
it would be unkind to add that remissions 
are characteristic of this special disease, 
with or without therapy of any kind. 

A decision to operate based on economic 
considerations unquestionably has an un- 
scientific aspect, but it would be futile 
to ignore such considerations entirely. 
Few wage-earning men and women can 
afford, as W. J. Mayo characteristically 
observes, “to make a pet of an ulcer,” 
and to undergo the long period of rest and 
treatment necessary for a medical cure, 
not to mention the later difficulties of 
observing a specified and restricted and 
specially prepared diet in these days 
of boarding-house existences and tabloid 
housekeeping. And the restrictions fre- 
quently go beyond dietary ones. I am 
constantly appalled to read that in obstruc- 
tive lesions a part of the cure depends 
upon the nocturnal emptying of the stom- 
ach by a stomach tube, the writers naively 
implying that certainly results cannot be 
expected if directions are not followed, 
from which I infer that patients have a 
tendency to ignore this special regulation. 
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They have my sympathy: I may be 
captious, but if I had to live on a special 
diet and to empty my stomach nightly with 
a tube, I question very much whether | 
should consider myself even improved, 
let alone cured. 

There are two final arguments against 
medical treatment. In the first place, it is 
impossible to determine absolutely by 
any means other than surgery that one 
is really dealing with an ulcer, and that 
continued symptoms are not due to lesions 
elsewhere in the intestinal tract or in the 
gall bladder or appendix. I have operated 
with the strongest conviction that an ulcer 
existed, backed by apparently irrefutable 
clinical and radiologic evidence, and have 
found no trace of it, the symptoms being 
mimicked by other intra-abdominal pathol- 
ogy. In the second place, it is impossible 
to cure by medical treatment other coexist- 
ing or, if you choose, causative intra- 
abdominal lesions, without the correction 
of which even the most ideal healing of an 
ulcer will not give relief. 

I have dealt at perhaps unjustifiable 
length with the question of medical 
treatment, for the reason that one gathers 
from the papers presented before the Ameri- 
can Surgical Association that the surgery 
of peptic ulcer is, to a certain extent, on 
the defensive. Well, surgery is frankly 
an evil, though it is clearly the lesser of 
two. It should certainly be resorted to 
only when an absolute indication for it 
exists, if for no other reason than that it 
carries an inevitable risk. The question 
is simply whether that risk is small enough 
to be outweighed by the benefits to accrue 
from surgery, and whether those benefits, 
again taking the “long view,” are suffi- 
ciently great to outweigh and surpass the 
benefits of medical treatment, with its 
minimal and accidental risk to life. 

Mere surgical recovery is obviously not 
enough. The patient must not only escape 
death and be relieved of his immediate 
symptoms; he must remain well. He must 
be observed for months and years, if not, 
as some authorities demand, for the re- 
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mainder of his life. For my own part, my 
test of end-results is the patient’s opinion 
of his own state. I have a liking, which I 
admit is old-fashioned, for clinical improve- 
ment, and the patient, so far as I am con- 
cerned, says the last word on the subject. 
If he tells me he is well, I see no reason 
why I should plague him with repeated 
radiographic and chemical studies, I see 
no reason why I should continue to treat 
him or refer him to others for treatment 
because the radiographic or chemical re- 
sults of my operative performance are not 
quite according to some medical Hoyle. 
The results reported to the American 
Surgical Association, which I judge were 
calculated very strictly indeed, are practi- 
cally all based on the premise that the 
surgery of peptic ulcers has a dual aspect. 
I emphasize this point, for there has 
recently appeared a very brilliant paper 
on this subject, which opens with the 
statement that gastric and duodenal ulcers 
are in all respects of the same genus. Even 
if the etiology—about which, as yet, we 
know very little—should prove to be the 
same, the resemblance stops there. In 
location, in pathology, in their life history, 
and especially in their tendency to malig- 
nant change, gastric and duodenal ulcers 
are radically different. Certainly the con- 
sensus of opinion in the American Surgical 
Society is that they should be so regarded. 
Gastroenterostomy was done in by far 
the largest number of cases reported, which 
is another very important fact. We have 
recently witnessed the spectacle of a con- 
siderable number of Continental surgeons, 
and a smaller group of American surgeons, 
for whose brilliant performance I have a 
most proper respect, advocating the routine 
treatment of all peptic ulcers not by the 
conservative and relatively safe procedure 
of gastroenterostomy but by the radical 
and absolutely dangerous operation of 
gastrectomy. I admit that gastroenter- 
ostomy is an indirect approach to a cure, 
that it does not eliminate the offending 
lesion, and that it is applicable chiefly 
to the duodenal variety of ulcer, which 
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happens to be the commoner variety, 
though the impression that it gives uni- 
formly poor results in gastric ulcers cannot, 
as I shall show you shortly, be sub- 
stantiated by facts. I admit that gas- 
trectomy has a wide field in the treatment 
of gastric ulcers. I am even willing to admit 
that it has a limited field in the treatment 
of duodenal ulcers. But I join with the 
participants in this symposium in asking 
what possible logic there can be in the 
performance of an operation which involves 
the removal of a large area of normal 
gastric tissue for the cure of an ulcer 
which is extragastric and which can be 
successfully handled by other and less 
radical methods, Is it not specious reason- 
ing to advise the average surgeon, who 
does the bulk of all surgery and whose 
judgment and skill both tend to be rather 
limited, to perform routinely an operation 
which demands all the resources of a highly 
trained and experienced surgeon? I agree 
with Seward Erdman: Dr. Berg and his 
confréres have shown us how to do gas- 
trectomy for all peptic ulcers, but they 
have not yet shown us why. 

Any operation whose technique has been 
standardized but whose indications have 
not been is likely to be abused, and gastro- 
enterostomy owes a fair share of its failures 
to that combination of facts. It fails 
because it is performed when it should not 
be, in cases eminently fitted for other 
measures and totally unfitted for it. It 
fails because it is done on the suspicion 
instead of the demonstration of an ulcer. 
Moynihan has repeatedly emphasized that 
an ulcer which cannot be demonstrated 
does not exist, that if it is there at all, it is 
there for all to see, since no gifts of vision 
are conferred upon the surgeon that are 
denied to his audience. Gastroenterostomy 
fails because of technical errors. It fails 
because the preoperative preparation has 
been inadequate, because foci of infection, 
the causative foci, if you will, have not been 
eliminated. It fails because of inadequate 
postoperative care and because of post- 
operative indiscretions, of which the con- 
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tinued use of tobacco is not the least. It 
fails because of extraneous factors, such 
as individual ulcer susceptibility and con- 
stitutional inferiority. It fails because other 
concurrent lesions have not been corrected. 
But even with all of these causes, surely 
such an unfortunate group of statistics 
has rarely been reported as that emanating 
some years ago from Mount Sinai Hospital 
in New York, a total failure of more than 
50 per cent and a 30 per cent subsequent 
incidence of marginal ulcer. 

Berg and his associates take these figures 
as a sufficient warrant for the routine 
performance of gastrectomy for all peptic 
ulcers, whether gastric or duodenal. But 
the reports of the American Surgical 
Association show no such results, and it is 
comforting to those of us who view the 
proposals of the New York group with 
something akin to dread to note that in 
the papers read in Philadelphia last May, 
the percentage of cures after gastro- 
enterostomy for duodenal ulcer is in the 
neighborhood of 88 per cent. It is equally 
comforting, if rather more unexpected, to 
note that the percentage of cures after 
gastroenterostomy for gastric ulcer, in 
which the field of operation is admittedly 
limited, is in the neighborhood of 78 per 
cent. 

To take a single illustration, Balfour 
reports a series of 500 cases of gastroenter- 
ostomy for duodenal ulcer, supplementing a 
series of 1000 cases previously reported, 
with 100 per cent protection against per- 
foration; QI per cent protection against 
hemorrhage; 96 per cent protection against 
recurrent ulceration; 100 per cent pro- 
tection against malignancy; 87 per cent of 
cures; and this with a surgical mortality 
of 1.8 per cent. He likewise reports a series 
of 100 cases in which, as a procedure of 
necessity, not of election, gastroenter- 
ostomy was done for gastric ulcer, with 
99 per cent protection against perforation; 
QI per cent protection against hemorrhage; 
Q7 per cent protection against recurrent 
ulceration; 94 per cent protection against 
malignancy; 79 per cent of cures; and a 
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surgical mortality of 3 per cent. It is true 
that the life expectancy of this group is 
nearly three times less than normal, 
whereas in the duodenal group it is well 
above normal, but at that, the showing is 
rather good for an operation frankly not 
adapted to this special lesion. 

Balfour is a master in his fieid. Lord 
Moynihan’s astonishing record of 400 
gastroenterostomies without a fatality and 
his total mortality of less than 2 per cent 
is an ideal to be emulated, but not, I fear, 
to be generally achieved. We gain nothing 
by not facing the fact that such brilliant 
results are beyond the reach of the rank 
and file of us. Both of these master 
surgeons, however, report a mortality for 
gastrectomy four to six times as high as 
the mortalities just quoted for gastro- 
enterostomy, and we also gain nothing by 
not facing the fact that the death rate of 
the average surgeon will be far beyond 
theirs. For every operation within the 
abdomen, particularly every operation on 
the intestinal tract, carries with it an 
inevitable mortality which increases in 
inverse ratio to the gravity of the procedure 
and the skill of the surgeon who performs 
it. 

It is true that the relief of pain is 
sometimes no less urgent than rescue from 
impending death—I quote Lord Moynihan 
again—but it is likewise true that we have 
not the moral right to risk the lives of 
patients, even with the laudable aim of 
relieving their suffering, if that relief can 
be secured by equally certain and less 
dangerous methods. For my own part, | 
have not the smallest desire to run a risk 
of 10 per cent or more for the relief of a 
disease in which I can confidently expect 
a cure with a risk of 2 per cent or less. 

For the Finsterers and the Von Haberers 
and the Bergs, in spite of their exquisite 
surgery, do have their losses. Also, a fact 
which is frequently overlooked, they have 
their recurrences. They report their fail- 
ures, as honest men should, and in less 
skilful hands those failures will be multi- 
plied. At the Mayo Clinic, that clearing 
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house for the surgical problems of the 
country, the percentage of recurrence 
after the radical operation is at least as 
high as after the conservative operation, 
and I need scarcely point out that second- 
ary surgery, when it is necessary, is infi- 
nitely more difficult. 

I commend to your careful consideration 
this whole group of reports, if you have 
not already read them. I have merely 
skimmed their surface in this paper, but 
even had I plumbed the depths, I doubt 
if I could have given you definite conclu- 
sions. W. J. Mayo speaks somewhere of 
the surgery that is done in good faith and 
bad judgment. Kipling, in another con- 
nection, says: “Any man who knows what 
he is doing, remembers what he has done, 
and can estimate the probable conse- 
quences of what he is going to do, knows 
also what he ought to do. That is the 
beginning of conscience, and I grant you 
it is an infernal nuisance.” Perhaps it is, 
but only a combination of good faith and 
good judgment, with a liberal admixture 
of conscience and a literal application of 
the Golden Rule, can solve the problem 
of the right method of treatment for 
peptic ulcer. 


SUMMARY 


1. The symposium conducted at the 
1930 meeting of the American Surgical 
Association on the ultimate results of 
surgery for peptic ulcers was a valuable 
piece of work, but does not permit the 
compilation of the various reports because 
of the different premises on which they 
are based. 

2. The medical treatment of peptic 
ulcers has a definite field, but the results 
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are not permanent in the majority of cases; 
dietary and other restrictions must be 
rigorously observed; there is an inescapable 
element of risk; and the correction of 
coincident intra-abdominal lesions is not 
possible by it. 

3. Surgical treatment must show, to 
justify its added risk, end-results at least 
as good as those of medicine, if not better 
ones. 

4. It is illogical to group gastric and 
duodenal ulcers into one surgical classifica- 
tion, for their pathology and life history 
demand their individual consideration. 

5. Gastroenterostomy gives excellent re- 
sults for duodenal ulcer and only slightly 
less good results for gastric ulcer. It is 
abused and it has its percentage of failures, 
but these facts are no warrant for the 
routine performance of the difficult and 
dangerous operation of gastrectomy for 
all peptic ulcers. 

6. Gastrectomy, even in the most skilful 
hands, has a higher mortality than gastro- 
enterostomy, and an equal percentage of 
subsequent marginal ulcers. 

7. The solution of the problem lies in 
the application to every case of good 
faith, good judgment, conscientiousness 
and the Golden Rule. We have no moral 
right to submit our patients to risks we 
would not choose to incur for ourselves. 
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FRACTIONAL GASTRIC ANALYSIS 
IN 200 CASES OF DUODENAL ULCER* 


H. L. Bocxus, M.p., CHAs. GLASSMIRE, M.D., AND J. BANK, M.D. 


PHILADELPHIA, PA. 


HE fractional gastric analysis as 

introduced by Rehfuss has not been 

given the importance it deserves 
in the routine study of the patient sus- 
pected of having duodenal ulcer. An 
extensive experience with the test carried 
out in the same way over a period of 
years has convinced us of its diagnostic 
value. All of the cases accepted for the 
review gave a characteristic history of 
duodenal ulcer. No previous operation 
had been performed for upper abdominal 
pathology. A complete diagnostic survey 
was made in each case. No other cause 
for the duodenal syndrome was found. 
A positive roentgenologic diagnosis of 
duodenal ulcer was made in each instance. 
Operation was later performed in some 
cases, confirming the diagnosis. 


TECHNIQUE 


The method of performing the fractional 
gastric analysis which is described has 
been the same in our clinic for years. 
Experienced physicians supervised the 
work. A gastroduodenal tube of ordinary 
size with a metal tip is passed into the 
most dependent portion of the stomach. 
The tube is maintained in the same posi- 
tion throughout the examination. After 
aspirating the twelve-hour morning fasting 
stomach contents, the patient Is given 
the meal with the tube in situ. The meal 
consists of approximately 35 gm. of bread 
and 350 c.c. of water. The usual precautions 
for preventing the swallowing of mouth 
secretions are taken. Ten c.c. of stomach 
contents are removed every fifteen minutes. 
At the end of two hours the test is ter- 
minated by completely emptying the 
stomach. To be certain that the stomach 
is empty, a lavage of 250 c.c. of water 
is given. The following data are recorded 


on each extraction including the fasting 
and two-hour extractions: color, presence 
and quantity of juice, food, mucus and 
gross blood. A microscopy is carried out 
on the fasting residuum. Particular atten- 
tion Is given to food rests and pathologic 
products. Each fifteen-minute fraction 
is filtered through gauze and a titration 
is performed in the usual manner imme- 
diately after its withdrawal. Each filtrate 
is tested for occult blood by benzidine. 
An accurate notation is made of the 
amount of fluid and food in the two-hour 
extraction. The quantity of food sediment 
in the return from the lavage is also 
recorded. 
FASTING ACIDITY 

Ryle! drew attention to the character 
of the fasting residuum in duodenal ulcer. 
He pointed out the tendency toward 
increase in the acidity of the fasting juice 
as well as in the digestive acid. The 
fasting residuum was described as being 
clear and limpid and free from mucus. A 
quite characteristic residuum was noted 
in a majority of our cases. It was thin and 
watery, free from gross viscid mucus and 
having a slightly opalescent, very pale 
greenish or bluish tint. Rehfuss? states 
that when the acidity of the fasting juice 
approaches the height of the digestive 
acidity, hyperacidity is present. For the 
titration we used Topfer’s reagent for 
the free and phenolphthalein for the total 
acidity. A fasting residuum was not 
obtained in 6 cases. A classification of the 
level of acidity in the remaining 194 cases 
is shown in Table 1. A subnormal acidity 
was found in only 19.5 per cent of cases. 
The inability to prevent admixture of the 
gastric contents with excessive amounts 
of saliva, particularly in patients with 
hypersalivation, probably accounts for 


*From the Gastro-intestinal Clinic Graduate Hospital, University of Pennsylvania. Read at the Thirty-Third 
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TABLE ! 
FASTING ACIDITY 
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TABLE It 
POST-MEAL ACIDITY 


Range No.  Percent- 
of Total of age of 
Acidity Cases Cases 


Classification 
oO 


of Acidity 


Under 10 Under 20, 39 19. 
10-19 | 20-34 40 20. 
20-34 35-49 

Hyperacidity 11... 35-44 50-59 28 14. 

Hyperacidity u1..| 45-59 60-69 21 10. 

Hyperacidity tv... Above 60 Above 70 26 13.4 


Hyperacidity 1.... 


Average: HCL. 28; acidity 42.4, 57.5 per cent hyper- 
acidity. 
the relative number of subnormal acid 
cases. Fasting hyperacidity was present 
in 57.5 per cent of the entire series. The 
average free acidity for the group was 28; 
the average total acidity 42.4. This average 
is higher than we have observed in any 
other chronic gastrointestinal disorder. 


POSTPRANDIAL ACIDITY 


The theories concerning the mechanism 
of the production of so-called hyper- 
acidity do not come within the scope of 


this paper. Regardless of the contention 
of some physiologists that true hyper- 
acidity does not exist, one encounters in 
certain states of disturbed gastric function 
many cases showing higher levels of acidity 
than are found in a series of normal 
individuals. The existence of hyperacidity 
in patients with duodenal ulcer has been 
noted by many authors. Rehfuss found 
hyperacidity in 78 of 100 cases of duodenal 
ulcer. The percentage of cases having 
hyperacidity varies only slightly with 
various writers. Moynihan’s* percentage 
was 78; both Bell* and Hunter*® report 
70 per cent of cases with hyperacidity. 
Others including Rosenthal® and Crohn’ 
give figures ranging from 60 to 70 per cent. 

The postprandial acidity in our cases 
was classified into 6 groups (Table 11). 
Subnormal digestive acidity was encoun- 
tered in only 16 cases or 8 per cent. One 
hundred sixty-four cases (84 per cent), 
show a definite hyperacidity. The latter 
series of cases were divided into 4 groups 
depending upon the height of acidity. A 


Grade HCL. Total 


..... Below 35 Below 45 
30-49 45-59 
40-69 60-79 
70-79 | 80-89 
80-99 | 90-109 

Over 100 Over 110 


Subnormal......... 


Hyperacidity 1 
Hyperacidity u 
Hyperacidity mi......... 
Hyperacidity 


Post—meal hyperacidity 84 per cent. 


graph of the digestive acidity curve has 
been drawn exemplifying each group of 
cases (Charts 1, 11, 111 and 1v). The terminal 
ascent of acidity described by Rehfuss in 
many cases of duodenal ulcer is well 
illustrated by these charts. The last 
extraction shows the highest acid level in 
Charts 1 and i. The high peak of the 
curve is reached in the one hundred 
five-minute extraction in Charts 1 and tv. 
The trend in the great majority of cases 
of duodenal ulcer is certainly toward a 
postprandial hyperacidity with a terminal- 
ascending type of curve which has been 
called an extragastric curve. Turner and 
Briggs found that lesions below the py- 
lorus were more frequently associated with 
hyperacidity than lesions above the py- 
lorus. Moynihan reported hyperacidity 
in only 20 per cent of cases of gastric 
ulcer. Rehfuss pointed out that the curve 
with a terminal rise does not occur in 
gastric ulcer. Our experience with gastric 
ulcer has been the same. Hyperacidity 
and the so-called extragastric curve are 
infrequent in ulcer above the incisura 
angularis. 


EFFECT OF MEDICAL TREATMENT ON THE 
GASTRIC ACIDITY 


Much has been written on the effect of 
gastric surgery on the acidity. It is a 
recognized clinical fact that the recurrence 
of ulcer is more frequent in cases in which 
the hyperacidity has not been overcome 
and an achlorhydria induced by the 
operation. The literature is very meager 
regarding the effect of medical treatment 
for duodenal ulcer on gastric acidity. 


Cases 
16 
Normal........... 16 
5 62 
) 39 
) 43 
) 24 
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The opinion of Hurst® is undoubtedly 
shared by many. He found the acidity 
after medical treatment higher than before 
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therapy and believes that the hyperacidity 
is more characteristic of the patient with 
ulcer than it is of the ulcer itself. 

It has been our practice to repeat the 
gastric analysis frequently during medical 
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treatment. Our clinic routine calls for a 
repetition of the examination at three, 
six, twelve, eighteen and twenty-four 
months and then at least once a year 
indefinitely. Such data were available in 
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71 cases chosen regardless of the original 
acidity. Most cases had 3 or more tests 
performed. Only the first and last analysis 
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is recorded. The cases have been grouped 
into 4 classes, based upon the time elapsing 
between the beginning of treatment and 
the last examination. The data are sum- 
marized in Table 11. The greater pro- 
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portion of these cases had an_ initial 
hyperacidity. The latter were segregated 
and studied as a separate group. Fifty- 
eight per cent of cases with hyperacidity 
showed a definite lowering of the acid level 
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TABLE Il 
SUMMARY OF EFFECTS OF TREATMENT ON POSTPRANDIAL ACIDITY 


Hyperacidity Cases 


Recurrences 


Recurrences 
of Symptoms 


All Cases 


Acidity No Acidity 
Time of No.of Elevated Change Reduced 
Treatment Cases Per Cent Per- Per- 


of Cases centage centage 


3to 6 mos. 


No 
CI Acidity p 
ange er 
Reduced Cases 
er- ‘en 
Per Cent 
centage 


Acidity 
<levated 
Per Cent 


Per No.of I 
Cent Cases 


16 


6 to 12 mos. 


I to 2 yrs. 


Over 2 yrs. 


Summary 
of all cases 


36.5 71 


in from three to six months after the 
institution of therapy. Only 8 cases with 
hyperacidity were studied from six to 
twelve months after starting treatment. 
The acidity remained the same or was 
elevated in 7 cases. In a series of 14 
hyperacid cases studied from one to two 
years after beginning treatment, the last 
acidity was reduced in 4, 7 had a higher 
acidity and in 3 the grade of hyperacidity 
was unchanged. In 23 hyperacid cases, 
the test was repeated from two to six 
years later. The acidity was reduced in 8 
cases, remained the same in 5 but was 
elevated in 10. Three types of medical 
treatment were employed: the modified 
Sippy Hospital plan, peroral jejunal feed- 
ings and an ambulatory regimen. The 
change of acidity did not vary with the 
various types of treatment employed. 
An initial drop in gastric acidity may be 
expected in certain cases of duodenal 
ulcer with hyperacidity, a short time after 
the regimen has been instituted. This 
finding may be attributed to the relaxation 
of the pylorus and a lessening in the degree 
of hypersecretion. In two-thirds of the 
hyperacid cases re-examined after a period 
of two years or more no reduction of 
acidity occurred. The acidity either re- 
mained the same (21.7 per cent), or in a 
larger number of cases it was actually 


elevated (43.5 per cent). However, the 
percentage of cases with reduced acidity 
was increased slightly but steadily after 
the lapse of one year. We doubt if the 
cases selected for this study are repre- 
sentative of our whole duodenal ulcer 
group. A great many of our patients, 
upon whom repeated examinations were 
carried out, were those who returned 
because of a recurrence of symptoms. 
On this account a record was made of the 
incidence of recurring ulcer symptoms in 
the cases used in Table 1. The findings 
are of decided interest. A steadily increas- 
ing incidence of recurrence was noted as 
the lapse of time after treatment was 
increased. Ulcer symptoms recurred in 10 
per cent of the cases in which the fractional 
test was performed from three to six 
months after starting treatment; in 40 
per cent from six to twelve months; in 
35 per cent from one to two years and in 
55 per cent after two years. The incidence 
of recurrence is not related to the grade 
of acidity. A recurrence of symptoms 
developed in 5 of 14 cases with an original 
normal or subnormal acidity. However, 
in 19 of the cases with recurrences, the 
acid level at the time of the recurrence 
was higher than it was originally. One 
might infer that the height of acidity had 
nothing to do with the incidence of recur- 
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TABLE Iv 
HYPOMOTILITY BY GASTRIC ANALYSIS-——-COMPARED WITH RETENTION BY X-RAY (58 CASES) (29 PER CENT) 


APRIL, 1931 


Quantity Quantity . .. Quantity 
Case of Juice of Food ey — | X-ray 
Num- (C.c.) (C.c.) 4 Reten- 
ber (Fast- (Fast- Ce) “ys tion, Per 
ing) ing) (C.c.) (C.c.) Cent 


188 
190 


16 50 

20 50 o 

21 50 

22 83 

23 20 o 

26 95 o 

30 80 o 3 

32 80 o 10 4 ) 
38 18 ) 40 4 

55 60 oO 4 I o 
65 45 0 45 3 0 
67 39 oO 45 10 

69 75 25 

70 60 30 | I 
153 50 ts) 10 4 
155 25 © 65 5 
159 150 oO 5 I 26 plus 
160 Not ob- ove 45 10 

tained 

167 10 30 15 
169 70 10 3 oO 
170 60 Empty 
172 50 0 Empty <a Oo 


Quantity Quantity Quantity 


Quantity Quantity 


Case of Juice of food H H X-ray 
Num-, (C.c.) (C.c.) ; 4 Reten- 
ber (Fast- (Fast- C. Oc ‘tion, Per 
ing) ing) (C.c.) (C.c.) Cent 


88 Not ob- 20 6 0 
tained 

89 80 Empty 
95 60 Oo 40 3 oO 
99 50 Oo 6 I 10 
109 =No res. | Pi 20 2 10 
110 60 Oo |} 6 2 oO 
118 50 3 oO oO 
126 50 ) 8 2 25 
131 35 oO 25 3 

140 45 oO 50 4 oO 
141 10 55 
142 45 oO 60 12 oO 
143 40 75 
144 90 30 10 
149 50 oO 20 I 


rence, but that a mounting acidity on 
subsequent examinations favors the likeli- 
hood of a recurrence. 

Thirty-six and five-tenths per cent of 
71 cases studied developed a return of 
ulcer symptoms. The percentage of recur- 
rences is lower for the entire series of 200 
cases. Many of the patients used for the 
study of the effect of medical treatment 
on acidity were of necessity those who 
developed subsequent trouble. It remains 
questionable therefore whether we are 
justified in concluding that a reduction 
in acidity two years after medical treat- 
ment occurs only in one-third of all cases 
of duodenal ulcer. It is likely that if a 
series without recurrences for three years 


were studied that a greater proportion 
would show a reduced acidity. One cannot 
escape the fact, however, that medical 
management does not materially reduce the 
gastric acidity in the majority of cases. 


MOTILITY 


Delayed motility was estimated by an 
examination of the fasting overnight resid- 
uum and the two-hour extraction. In 
the fasting residuum the criteria of hypo- 
motility are: an excessive quantity of juice, 
the presence of microscopic food or gross 
food. Rehfuss, Bergeim and Hawk® con- 
sider 50 to 80 c.c. the upper limits of 
normal. We consider a quantity above 
50 c.c. to be abnormal. Two hours after 


4 174 45 30 10 
és 30 181 70 oO 15 I 
7 60 0 30 2 o 182 100 ry) 16 2 
11 45 oO 25 5 184 60 oO 20 5 oO 
12 70 10 186 60 30 5 
187 45 oO 40 6 oO 
74 55 ) 10 I 
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TABLE v 
GRADE II. HYPOMOTILITY BY GASTRIC ANALYSIS— 
COMPARED WITH RETENTION BY X-RAY (39 
CASES) (19.5 PER CENT) 


Quantity 
X-Ray 
Reten- 

tion Per 

Cent 


Quantity Quantity 
Case of Juice of Food 
Num- ( C.c.) (C.c.) 
ber (Fast- (Fast- 
ing) ing) 


Quantity Quantity 
2 Hr. 2 Hr. 
Juice Food 


(C.c.) (C.c.) 


40 | Gross 40 
90 ~=—|,_sCGGross 24 hour 
reten- 
180 | Gross tion 
6 Gross 50 
15 | Gross 
50 Gross 
50 o 10 
60 
45 
40 
70 
Not ob- 
tained 
50 
go 
30 
40 
45 
40 
30 
100 
60 
60 
110 
20 
80 
60 
13 
go 
65 
30 
105 
60 
45 
45 | 10 
120 
150 24 hour 
reten- 
tion 
30 50 
25 
15 


Ww 


On) 
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the ingestion of the meal, the stomach was 
carefully emptied. Lyon’ has drawn atten- 
tion to the importance of completely 
emptying the stomach at the last extraction 
and suggested the use of a test lavage after 
the stomach has been emptied as a check 
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on gastric motility. Bell and MacAdam!"! 
have shown that the rate of stomach 
emptying of a test meal was a remarkably 
constant feature in the normal individual. 
Their observations were checked by roent- 
genologic examination. A quantity of 
fluid in excess of 50 c.c. or more than 10 
c.c. of food in the two-hour extraction was 
taken as evidence of impaired motor 
function. Various combinations of these 
signs of delayed motility were found in 
different cases. For purposes of discussion 
a simple classification into 3 grades of 
hypomotility was made. 

Cases having 50 c.c. or more of fasting 
juice without food or more than 40 c.c. 
of digestive juice with or without slight 
food retention at two hours were classified 
as Grade 1 hypomotility. There were 58 
cases or 29 per cent in this group (Table 
iv). Forty-three of them had less than 
5 c.c. of food sediment remaining in the 
two-hour extraction. In the latter (21.5 
per cent of the whole series), hypersecretion 
alone may have accounted for the apparent 
delay. In most of them from 50 to 100 
c.c. of fasting juice were present and from 
25 to 100 c.c. of juice were removed at two 
hours. 

Grade 11 motor delay includes cases 
showing in addition to an excessive fluid 
content microscopic food in the fasting 
residuum or a quantity of food sediment 
at two hours in excess of 20 c.c. or both. 
Thirty-nine cases (19.5 per cent) were so 
classified (Table v). 

In the Grade 11 hypomotility group we 
included all cases with overnight fasting 
gross food retention regardless of the 
other criteria of delay which may have been 
present. In most instances the quantity 
of juice in the fasting residuum and in the 
two-hour extraction was in excess of that 
found in Grade 11. There were 11 cases in 
this group or 5.5. per cent (Table vi). 
Evidence of delayed motility was revealed 
by the fractional gastric analysis in 108 
of 200 cases of duodenal ulcer or 54 per 
cent. The prevalence of delayed gastric 
evacuation in duodenal ulcer is further 
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TABLE VI 
GRADE III. HYPOMOTILITY BY GASTRIC ANALYSIS— 
COMPARED WITH RETENTION BY X-RAY (II 
CASES) (5.5 PER CENT) 


Case Quantity Quantity Quantiey Quantity 
: 2 Hr. 
Num- (C.c.) (C.c.) 
ber (Fast- | (Fast- 
(C.c.) 
ing) ing) 


tion, Per 
Cent 


79 Gross 

50 Gross 
340 50 
630 105 

50 Gross 


Gross 
Gross 
Gross 
Gross 120 70 
30 210 26 plus 
400 400 5 50 


57 60 
62 150 
180 80 
185 1509 
81 120 
82 1300 


shown by the fact that 67 c.c. were found 
to be the average amount of residuum in 
the entire series of 200 cases. The in- 


cidence of hypermotility was very low. 


The test meal had completely left the 
stomach ninety minutes after the ingestion 
in only 5 cases, 2.5 per cent of 200 cases. 
The motility was considered to be normal 
in 87 cases (43.5 per cent). 


DELAYED MOTILITY BY GASTRIC ANALYSIS 
COMPARED WITH RETENTION BY 
ROENTGEN -RAY 


Unfortunately data were not available 
in every case; only those cases are included 
in which a definite statement regarding 
the amount of retention was made in the 
radiographer’s report or in which personal 
inspection of the six-hour film was made 
by one of us. 

Grade 1 delay by gastric analysis was 
present in 58 cases. In 41 of them roent- 
gen-ray data were also available. Only 
12 cases had six-hour retention. It is note- 
worthy that 70 per cent of cases having 
Grade 1 delay by gastric analysis showed 
no evidence of retention at six hours by 
roentgenogram. 

Grade 11 delay by fractional method was 


Bockus, et al.—Gastric Analysis 


APRIL, 1931 
present in 39 cases. Roentgen observation 
of retention was made on 26 of them. In 
13 cases or 50 per cent barium retention 
was absent. 

Gastric analysis showed Grade 1 reten- 
tion in 11 cases. Roentgen-ray data were 
available in 10. In this group the two 
methods under discussion reveal similar 
results. Only 2 failed to show barium reten- 
tion at six hours. As the degree of retention 
by gastric analysis increases the frequency 
of roentgen-ray retention is greater. In 
the Grade 111 hypomotility group, 80 per 
cent also have retention by roentgen-ray. 
Only 30 per cent barium retention was 
present in the Grade 1 group. Several fac- 
tors may be offered as an explanation for 
the absence of parallelism between the two 
methods. The delay in many of the Group 
I cases may have been due to hypersecre- 
tion rather than hypomotility. A more 
likely explanation is the presence of a 
grade of delay insufficient to cause a six- 
hour residue but nevertheless considerably 
greater than normal. It is our feeling that 
the ingestion of a small natural food meal is 
a better test load. One can judge the degree 
of motility better by emptying the stomach 
at a definite period and accurately measur- 
ing the residue. The roentgenologic method 
in vogue gives no information of the 
stomach’s activity during its more active 
motor phase from one to three hours 
after the ingestion of the meal. 

Roentgenologic six-hour observations 
were carried out in 77 of the 108 cases 
having delayed motility by gastric analysis. 
Less than half of these 77 cases (43 per 
cent) had barium retention at six hours. 


ROENTGENOLOGIC RETENTION COMPARED 
WITH DELAYED MOTILITY BY GASTRIC 
ANALYSIS 


The degree of retention of barium was 
classified into 3 groups. Retention up to 
10 per cent at six hours was designated 
Grade 1, from 11 to 25 per cent Grade I, 
and 26 per cent or above at six hours or 
twenty-four hour retention, Grade 111. 
Evidence of roentgen-ray retention was 


Ig! 40 10 Oo 
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15 230 100 50 
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present in 44 of 147 cases (30 per cent). 
Grade 1 barium retention was present in 
14 cases, Grade 11 in 14, and Grade i! 
in 16. Two Grade 1 cases emptied nor- 
mally by gastric analysis or 12.5 per cent. 
Five cases or 36 per cent of the Grade u 
group failed to show hypomotility by the 
fractional method. Gastric analysis did not 
reveal retention in 29 per cent of the 14 
cases with Grade 1 roentgen delay. In the 
entire group of 44 cases with roentgenologic 
evidence of retention, II cases or 25 per 
cent showed no hypomotility by the food 
meal. 

Fifty-four per cent of 200 cases with 
duodenal ulcer had motor delay as deter- 
mined by its fractional gastric analysis. 
The barium meal gave evidence of reten- 
tion in only 31 per cent of cases in the 
entire group. Regardless of the manner 
in which these statistics may be viewed, 
one cannot escape the conclusion that the 
fractional gastric analysis is more accurate 
measure of the motor function of the 
stomach than the commonly performed 
six-hour roentgenologic observation. 


EFFECT OF MEDICAL TREATMENT ON MOTIL- 
ITY AS DETERMINED BY GASTRIC ANALYSIS 


Cases RE-EXAMINED ONE TO THREE 
MontTHS AFTER TREATMENT. Data were 
available in 13 cases. Seven cases showed 
normal motility after treatment. There 
was no change in gastric motility in the 
remaining. A return to normal motility 
occurred in 54 per cent of this small group 
of cases. 

Gastric ANALysis REPEATED AFTER 
THREE TO TWELvE Montus. In a series 
of 19 cases improvement in motility 
occurred in 8 and normal emptying was 
present in 3. It is noteworthy that 14 cases 
studied during this period after treatment 
had moderate to marked degrees of reten- 
tion previous to treatment. Fifty-eight 
per cent of the series showed a lessening 
of retention after treatment but only 16 
per cent showed normal motor function. 

RE-EXAMINATION AFTER ONE TO FIvE 
Years. Eighteen cases were studied after 
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a one-year period, the majority from two 
to five years. A decrease in the grade of 
retention was noted in 7 cases and a return 
to normal in five. The degree of delay 
remained the same or was greater in 6 
cases or 32 per cent. Sixty-eight per cent 
had less retention when studied from one to 
five years after treatment. 

Fifty of 200 cases of duodenal ulcer 
with delayed motility had a second gastric 
analysis performed at periods varying 
from two months to five years after 
medical treatment was first instituted. 
The last gastric analysis showed improve- 
ment in stomach emptying in 15 cases and 
normal motility in fifteen. Forty per cent 
had no reduction in the degree of gastric 
retention. It has been our experience that 
no further improvement in motility occurs 
in cases with retention after the first 
three months of medical treatment. If 
the gastric analysis at that time reveals 
retention of Grade 11 or more, which can be 
attributed to the duodenal ulcer, a per- 
manent cure should not be expected by 
medical treatment. The element of pyloro- 
spasm has been largely eliminated and the 
residual delay in emptying is dependent 
upon some degree of pyloric obstruction. 
The extraction of the morning fasting 
residuum while the patient is on a modified 
Sippy regimen only indicates the stomach’s 
ability to empty a liquid test load after 
twelve hours. The quantity of the fasting 
residuum may be markedly reduced on such 
a diet after two weeks of hospitalization, 
but the fractional test with bread as a test 
load will reveal marked retention in the 
two-hour extraction. If the fractional 
gastric analysis continues to show con- 
siderable motor delay after six weeks of a 
strict medical regimen surgical treatment 
is indicated. 


PATHOLOGICAL PRODUCTS 


Bile: The relationship between duodenal 
regurgitation and gastric acicity has been 
the subject of much discussion. However, 
the presence of bile in the fasting and 
digestive phases of the fractional gastric 
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analysis has received scant attention as an 
index of pathology in the neighborhood. 
Very little is to be found concerning the 
incidence of biliary regurgitation in duo- 
denal ulcer. Gross bile was noted in the 
fasting residuum in 78 of 200 cases of 
duodenal ulcer in this series or 39 per cent. 
Because of our failure to recover bile from 
the fasting stomach with any frequency in 
so-called normal individuals, we attribute 
some significance to the high incidence 
of this finding in duodenal ulcer. Our 
observations confirm those of Lyon, who 
believes that frank macroscopic biliary 
regurgitation into the fasting stomach sug- 
gests some functional derangement at the 
pylorus. Duodenal regurgitation into the 
fasting stomach was not based upon a 
single observation in many cases. A number 
of patients while in the hospital had fasting 
residual extractions made repeatedly. Bile 
reflex was noted to be a consistent phe- 
nomenon in many of them. Because of the 
interest manifested in the relation of 
duodenal regurgitation to gastric acidity, 
a comparison was made between the fasting 
residues, with and without bile. The result 
of this comparison is of interest. A decided 
hyperacidity was present in 74 per cent 
of the fasting contents containing gross 
bile. Only 56 per cent of the fasting con- 
tents without bile were hyperacid. Boldy- 
reff! and many others consider biliary 
regurgitation into the stomach a normal 
finding in hyperacidity. It is quite possible 
that the high incidence of biliary regurgita- 
tion in this series may merely be dependent 
upon the hyperacidity. It is equally prob- 
able that the disturbance of the pyloric 
mechanism responsible for the bile reflux 
is due to an irritable focus in theduodenum, 
independent of the level of gastric acidity. 
Since 25 per cent of the cases with bile 
did not have hyperacidity, a figure anal- 
ogous to the absence of hyperacidity in 
the whole series, one might assume that the 
biliary reflex is dependent upon the duo- 
denal ulcer rather than upon the hyper- 
acidity. Regardless of the interpretation 
placed upon the analysis, biliary regurgita- 
tion into the fasting stomach occurs much 
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more frequently in patients with duodenal 
ulcer than in patients without pathology 
in the neighborhood. 

A record was also made of the incidence 
of biliary regurgitation in the postprandial 
extractions. In 36 cases bile was present in 
4 Or more extractions, an incidence of 18 
per cent. Seventy-five per cent of cases 
with postmeal bile reflux were hyperacid, 
whereas 85 per cent of bile-free cases had a 
hyperacidity. The average grade of hyper- 
acidity in the latter group was higher than 
in the cases with bile. The presence of bile 
during the second phase of the analysis 
is sufficient to substantially reduce the 
degree of acidity in some cases. Its appear- 
ance may merely be an attempt at neutral- 
ization because of the hyperacidity and in 
no way dependent upon the ulcer. At 
any rate it is responsible for lowering the 
incidence of hyperacidity in duodenal 
ulcer. Of practical importance is the fact 
that biliary regurgitation into the fasting 
and digestive stomach occurs more fre- 
quently in duodenal ulcer than in normal 
individuals. 

Occult Blood: Only 28 cases in the entire 
series of 200 cases gave sufficiently marked 
reactions with benzidine to be considered 
positive. In the carrying out of the test 
for occult blood, the filtrate was used. 
This eliminates the blood contained in 
large mucoid masses which have been 
swallowed as a result of trauma in the 
swallowing of the tube. In estimating the 
presence of occult blood, the possibility of 
traumatizing the mucosa in making the 
extractions must be considered. If extrac- 
tions are difficult to obtain, no attention 
should be paid to a positive benzidine 
test. A moderately quick color change in 
fractions which were removed with ease 
are of decided importance. The presence 
of occult blood only in those fractions 
which contain bile is most suggestive of a 
bleeding duodenal lesion, as Rehfuss has 
suggested. Only 14 per cent of our cases 
had positive reactions with benzidine in 
the gastric fractions. The finding of occult 
blood in the gastric extractions, particu- 
larly if they contain bile is favorable to a 
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diagnosis of duodenal ulcer. A negative 
extraction of course does not militate 
against such a diagnosis, as only a small 
proportion of cases will give a positive test. 


SUMMARY 


The fractional gastric analysis has been 
subjected to a critical review in 200 care- 
fully selected cases of duodenal ulcer. 
The fasting residuum in many cases is 
characteristic. The quantity of the resid- 
uum is greater than normal, averaging 67 
c.c. It might be described as a thin, 
watery opalescent fluid often having a 
faint greenish or bluish tint. In 39 per 
cent of cases the residuum contained gross 
bile, a much greater incidence than in 
normal individuals. Fifty-seven and five- 
tenths per cent of cases had a fasting 
hyperacidity. Biliary regurgitation prob- 
ably reduced this figure somewhat. The 
average fasting acidity was: hydrochloric 
acid, 28; total acidity 42.4. 

A postprandial hyperacidity was present 
in 84 per cent of cases. This percentage is 
slightly higher than any previous series 
reported. Because of the size of this 
series, we feel it more nearly represents 
the actual acidity in patients having 
duodenal ulcer who have not been sub- 
jected to operation. The finding of sub- 
normal acidity is so infrequent (8 per 
cent) in duodenal ulcer that one should 
hesitate before making a positive diagnosis 
of ulcer of the duodenum if the acidity is 
subnormal. The type of acid curve with a 
terminal ascent originally described by 
Rehfuss was present in the great majority 
of cases. This is of decided diagnostic 
import. 

The review stresses the significance of 
delayed motility as determined by the 
fractional analysis in study of the patient 
with duodenal ulcer. Hypermotility was 
very infrequent, occurring in only 2.5 
per cent of cases. One hundred and eight 
cases (54 per cent) showed various grades 
of motor delay. The importance of exami- 
nation of the two-hour extraction as well 
as the fasting residuum from the stand- 
point of motor delay is shown. The increase 
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in the quantity of fasting juice or the 
presence of microscopic or gross food in 
the overnight residuum has been stressed 
by many observers. Very little attention 
has been given to the determination of 
motility at two hours. In many instances 
the hypomotility is insufficient to cause 
an excessive quantity of morning residue 
but the stomach will be unable to evacuate 
a normal test load within the two-hour 
period. A normally emptying stomach 
should contain less than 25 c.c. of fluid 
and 5 c.c. of food sediment two hours 
after the ingestion of the test meal. For 
purposes of analysis we considered 50 c.c. 
of juice and 10 c.c. of food the upper limit 
of normal. 

That the fractional gastric analysis 
carried out as described is a more delicate 
measure of gastric motor impairment than 
the ordinary six-hour roentgenologic ob- 
servation is obvious from the study. 
Gastric retention by the fractional analysis 
was present in 54 per cent of cases. Thirty- 
one per cent had evidence of retention by 
barium meal. A common practice of 
interpreting a fractional gastric analysis 
in terms of acidity only and ignoring the 
evidence of motor insufliciency is to be 
deplored. The test is the most reliable 
method of testing the motor function of 
the stomach in routine clinical practice. 

Bile in the fasting stomach is a frequent 
finding in duodenal ulcer. It was present 
only in the fasting residue in 541 cases. 
Thirty-six additional cases had bile in 
more than 4 of the postmeal fractions. 
The fasting contents containing bile were 
more often hyperacid than the residuums 
free from bile. It seems probable that the 
presence of the duodenal ulcer may be 
responsible for the bile reflux independently 
of hyperacidity. The postprandial acidity 
is lower in the group of cases with bile 
than in the bile-free cases, probably due 
to the factor of neutralization. The per- 
centage of cases of duodenal ulcer with 
hyperacidity would probably be greater 
if it were not for this tendency to biliary 
regurgitation. We are convinced that the 
incidence of biliary regurgitation is much 
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greater in duodenal ulcer than in indi- 
viduals without disease in the pyloro- 
duodenal region. 

The literature contains very little of 
value bearing on the effect of medical 
treatment in cases of duodenal ulcer as 
determined by the method under discus- 
sion. The test was repeated in many cases 
at varying intervals after the institution 
of recognized methods of medical treat- 
ment. The incidence of cases having an 
ulcer relapse is recorded. The degree of 
gastric acidity seems to bear no relation- 
ship to the tendency to recurrence of 
symptoms. That is, relapses were not 
more frequent in cases showing extreme 
hyperacidity at the time of original exami- 
nation than in cases with lesser grades of 
acidity. However, if repeated examinations 
show a tendency for the acidity to mount 
even higher, a recurrence should be antici- 
pated. The majority of cases showing this 
tendency developed a return of symptoms. 

Frequent fractional tests for the determi- 
nation of gastric motility are of decided 
importance in prognosis and. of great 
assistance in making a decision as to the 
method of treatment to be employed. 
During the active stage of treatment, 
examinations of the fasting residuum may 
show a gradual reduction in quantity, 
even approximating the normal. At the 
same time the fractional test meal will 
show a persistence of gastric motor delay. 
If after four to six weeks of a strict hospital 
regimen, the fractional test shows a Grade 
11 or greater delay, medical treatment is 
doomed to failure and surgery had better 


be advised. 
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DISCUSSION 


Dr. Smitruies: The interesting thing about 
these cases, to me, is the fact that 200 cases 
can be diagnosed correctly, without any 
previous surgical interference. Frankly, I 
wonder if we are dealing with that kind of 
case. There are several changes in motility 
which we come into contact with. The stomach 
can tie itself into knots: that is hypermotility; 
then there is hypomotility, where it can scarcely 
move at all; here, there is a change in emptying 
time. 

I thought it was pretty well understood all 
over the United States that if one wishes to 
get the best result, he should give barium with 
real food, and a meal. Food is a good men- 
struum for this substance and you should take 
advantage of that, instead of just giving 
patients a pitcherful of this none-too-tempting 
looking substance to swallow, and introducing 
a mass of barium which is heavier to move 
than food, and might have a different effect on 
different individuals, as you know, depending 
upon the musculature and a great many other 
incidental factors as secretion in that stomach. 
It is certain that these test meals of barium 
should be administered with food. I should 
like to know, also, if we do not sometimes 
make a mistake in estimating the acidity, here, 
with a test meal of food which the stomach is 
not accustomed to digesting. The stomach is 
devoted to the digestion of protein, and not to 
carbohydrates and yet most test meals are 
carbohydrate. Acidity figures mean nothing 
unless they are translated into terms which 
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we can understand. In other words the question 
is, are we dealing here with acute ulcers, with 
chronic, or with perforating ones. Surely the 
character of the pathologic process makes a 
difference in the acid-value returns: Are the 
essayist’s figures just a cross-section of several 
kinds of ulcer or a statement of the condition 
that any ulcer may attain in time? 

Dr. A. F. R. ANDRESEN: I am very glad that 
Dr. Bockus has again called attention to the 
importance of fractional gastric analysis. I 
wish to emphasize its value in the diagnosis of 
duodenal ulcer, in which disease it is, I believe, 
of greater diagnostic value than any other 
procedure, especially in cases in which history 
suggests an ulcer, and the roentgen ray shows 
a deformity of the duodenal cap, but no 
definite area of defect or protrusion. If in the 
course of the fractional analysis, after the tube 
has been in the stomach for an hour or more 
and no occult blood has been found in any 
specimens, there suddenly occurs the normal 
reflux of bile-stained duodenal contents into 
the stomach, and coincident with this there 
are found small red or brownish floccules, 
giving a powerful occult blood reaction, it is 
certainly safe to say that there is an area of 
bleeding in the duodenum. This is almost sure 
to be due to an ulcer, although rarely a carci- 
noma or the injury caused by passage of a gall- 
stone may produce a similar finding. In gastro- 
jejunal ulcer the method is also diagnostic, and 
I know of no other method that gives us as 
valuable an indication of the healing of an 
ulcer. With the use of histamine as a secretory 
stimulant, and water as a test of motility, and 
preceded by an examination of fasting con- 
tents after a rice and raisin meal, the time 
consumed in making the fractional analysis 
is fully justified because of the information 
obtained. 

Dr. FRIEDENWALD: In 1920, Dr. Morgan 
and I published our results on the fractional 
analysis in cases of duodenal ulcer. We ob- 
served that the acidity usually rises higher 
than in any other condition. It reaches its 
height rapidly, there is then a fall and a second- 
ary rise, or there may be a continuous pro- 
longed rise from the onset. This rapid rise as 
well as the secondary rise is rarely observed 
except in ulcer. In our 34 duodenal ulcer cases 
hyperacidity was present in 25 and normal 
acidity in 9; and the highest acidity appeared 
after an hour in 11 cases and in the hour in 15 
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cases. It is therefore evident that in the 15 
cases, the highest acidity would have been 
entirely overlooked had one depended upon 
the hour examination alone. At times, blood is 
obtained in the contents after the end of an 
hour. This finding lends additional evidence 
as to the presence of an ulcer and in doubtful 
cases may clear up the diagnosis. Inasmuch as 
the duodenal tube does not pass beyond the 
stomach into the duodenum there can be little 
question of trauma in these cases. Rapid 
evacuation of the stomach contents occasion- 
ally occurs but more frequently delayed motil- 
ity due to pylorospasm. 

My experience is also in accord with that 
of Dr. Aaron in that one should hesitate to 
advise operation for pyloric retention based on 
gastric analysis and x-ray study alone without a 
further study of the case. In a number of 
instances of this type, as we have shown in a 
recent paper,! retention may only be transitory 
and may be overcome by means of appropriate 
medical treatment. 

Dr. Bockus (closing): The discussion of 
test meals as they relate to gastric acidity is 
not pertinent to the subject matter of this 
paper. The study of both acidity and motility 
followed the usual bread and water meal, and 
comparison is made with the usual food mixture 
and opaque salt used in x-ray laboratories 
throughout the country. 

].am sorry that a wrong impression has been 
obtained regarding the material selected for 
study. I am not stating and have not stated 
that our diagnosis of duodenal ulcer is 100 per 
cent accurate. The cases were as carefully 
selected as it is possible without operative 
check. The cases were all studied originally 
during the active stage, and had the character- 
istic classical symptomatology and roentgeno- 
logic evidence of duodenal ulcer. 

With regard to the remarks on delayed 
gastric emptying, I want to state it is not our 
feeling that every case with delay should be 
surgically treated. Surgery is recommended in 
those cases in which a Grade 1 or greater delay 
in gastric emptying persists after six weeks of 
rigid medical management. The wisdom of this 
plan is borne out in our cases of duodenal ulcer, 
the great majority of which have eventually 
come to surgery if this degree of retention has 
persisted after several weeks of medical 
management. 

1 South. M. J., 22: 431, 1920. 


ACUTE PERFORATING PEPTIC ULCER 


A REPORT OF 21 CASES WITH REVIEW OF 933 CASES REPORTED BY THIRTEEN 
AUTHORS DURING THE LAST TEN YEARS* 
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up study, covering a period of from 

two to ten years, of 100 patients surgi- 
cally treated for peptic ulcer; and of 100 
patients medically treated for peptic ulcer. 
At that time our total series of peptic ulcer 
diagnoses included 14 acute perforations; 
since then we have added 7 more, a present 
total of 21 patients diagnosed and operated 
upon for acute perforation in a series of 445 
patients diagnosed as having peptic ulcer. 
So far we have not seen perforation occur 
after a diagnosis of peptic ulcer has been 
made and advice given; nor have we seen 
any patient suffering from acute perfora- 
tion who had had a previous diagnosis of 
ulcer made elsewhere. 

Location of Perforations. Five patients 
had perforations of gastric ulcers; 16 
patients had perforations of duodenal 
ulcers. Eighteen of 21 perforations occurred 
on the anterior or superior surface of the 
duodenum or on the anterior surface or 
lesser curvature of the stomach, all close 
to the pylorus. 

Age and Sex are shown in Chart 1. Two- 
thirds of all perforations occurred between 
the ages of thirty and fifty years. 

Clinical Histories. Two dying patients 
and one foreigner were unable to give 
histories. All other patients gave a history 
typical or suggestive of ulcer; yet in several 
instances the history was not obtainable 
until after operation. The critically ill and 
suffering patient gives a poor history of 
previous digestive disturbances, considered 
too mild to tell about or else forgotten 
during his terrific and sudden agony. 

A striking point in the clinical histories 
as tabulated is that 6 only of 18 patients 
on whom histories were obtained were 
having stomach trouble immediately previ- 


years ago we presented a follow- 


ous to perforation. Twelve patients were 
relatively or absolutely symptom-free at 
the time of perforation. The catastrophe 
came without warning and without previ- 
ous clinical diagnosis of ulcer. 

One patient suffered from an acute 
perforation after two days of repeated 
massive hemorrhage. 


FoLLow-up STUDY 


Three postoperative deaths occurred: 

1. A woman aged seventy, operated on 
within six hours, who died apparently from 
shock. 

2. A woman aged fifty-five, operated 
on four days after perforation in vain hope 
of relief. 

3- A man aged forty-two, operated on 
after four days, likewise in a_ hopeless 
attempt to rescue a dying patient. 

A gross mortality of 15 per cent occurred 
in our series. 

Eighteen patients survived operation 
and have been followed to date. 

Four had gastroenterostomy done at the 
time of suture, all survived operation, and 
3 are symptom-free. 

Fourteen patients survived simple suture 
of the acute perforation. Of these, 9 are 
symptom-free; 2 are having symptoms 
enough to require gastroenterostomy; 3 
have required secondary gastroenteros- 
tomy, with relief. 

Eight patients have recently returned by 
request for x-ray examination; all present 
deformities at the present time, regardless 
of symptoms. 

It is worth noting again that no patient 
having an acute perforation had had a 
prev ious diagnosis of ulcer, and that most 
patients had not previously consulted a 
physician for indigestion. Further, in our 


* Read at the 33d Annual Meeting of the American Gastro-Enterological Association, Atlantic City, May 6, 1930- 
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100 medical cases followed for from two to 


ten years we have found no instance of 


acute perforation. Such facts bear out the 
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tabulated the results of 13 authors in 
various surgical services who have reported 
statistical results in series of cases. The 
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internist’s experience, that any reasonable 
medical care is excellent assurance against 
acute perforation at any subsequent time. 
Occasionally surgeons have reported per- 
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forations occurring during or following 
medical treatment or following x-ray ex- 
amination, but such accidents are evidently 
unusual. 


SUMMARY OF COLLECTED CASES 


We have reviewed the English and 
American literature for ten years back and 


CHART III. 


British authors report large numbers of 
cases; Dansey reports 149 from Australia 
on whom he has personally operated. 

Sex Incidence. Tabulation of 954 case 
reports shows that only 43 patients were 
females. This astounding ratio of 43 fe- 
males to git males, or 1 to 21, is to be 
considered in relation to the 1 to 3 ratio, 
or thereabouts, of peptic ulcer found in 
females. The female patient suffering from 
peptic ulcer is less than one-fourth as liable 
to acute perforation as the male patient 
having peptic ulcer. 

Mortality Records. All authors agree 
that up to six hours the patient’s chances 
for recovery are excellent and up to twelve 
hours are good. Several rather large series 
report no deaths if the operation took 
place within twelve hours. Three hundred 
twenty-one patients operated on within 
twelve hours of acute perforation show a 
mortality of 15 per cent. The average risk 
more than doubles during the second 
twelve hours, 58 cases showing a mortality 
of 32 per cent. After twenty-four hours 
the rate in 83 cases rises to more than 70 
per cent. 

Stenbuck brings out that the deaths 
fall into three definite groups: 

1. Deaths in the first two days after 
operation, apparently due to peritoneal 


shock. 
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2. Deaths in six to ten days, due to 


general peritonitis. 
3. Deaths after ten days, due to late 
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Follow-up Study. Two hundred fifty- 
three cases followed by 8 authors show that 
68 per cent are relieved, 12 per cent con- 


ACUTE PERFORATED PEPTIC ULCER 


5 Authors advocate usually doi 
PRIMARY GASTRO-ENTEROSTOM 


Ses 
167 Gastro Enterostomy (487) 
5 Deaths MORTALITY 


Authors advocate usually doin 

8 PRIMARY SIMPLE URE 
a 

MORTALITY 2.7% 


CHART IV. 


abscess complications, such as liver ab- 
scess, subphrenic abscess, empyema, etc. 

Age and Mortality. Stenbuck shows in 
his series that the death rate rises with age; 
yet Williams and Walsh in a much larger 
series state that the age of the patient is 
not any particular factor in recovery. 
Combining into decades the mortality 
rate of 290 cases reported by Stenbuck, 
Williams, McCreery, and ourselves we find 
that mortality increases with age. Half of 
all acute perforations occur in the fourth 
and fifth decades. 

Secondary Perforations have occurred 
after simple suture, yet only 8 instances 
(less than 1 per cent) are reported in the 
papers covered in this study, reporting 585 
simple closures. 

Certain patients seem to have an “ulcer 
forming tendency” and require repeated 
operations in the attempt to find relief. 
Several authors describe series of opera- 
tions on such cases; and some of the pa- 
tients are not yet well. 

The more radical procedures advocated 
by some continental writers have not 
appeared in our literature or in the 
authors’ experience. 

Massive Hemorrhage is rare at the time 
of acute perforation. We have seen it in 
I instance; very few are described. Slight 
hematemesis, however, is quite common. 
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tinue to have trouble, and 20 per cent 
come to a secondary operation. 


IS PRIMARY GASTROENTEROSTOMY 
ADVISABLE? 


Closure of the perforation is of course 
the first consideration. There is still much 
difference of opinion as to whether a 
primary routine gastroenterostomy should 
be done. Guthrie’s questionnaire, answered 
by a large number of prominent American 
surgeons in 1923, showed that 22 believed 
in a routine gastroenterostomy, 64 never 
performed a primary gastroenterostomy, 
and 63 qualified their answers. 

Mortality. It is said that primary 
gastroenterostomy does not add to the 
operative risk. Three hundred fifty cases, 
reported by 5 advocates of primary gastro- 
enterostomy had 167 gastroenterostomies 
(48 per cent) with a gross mortality of 
18.6 per cent. Five hundred forty-two cases 
reported by eight advocates of primary 
simple suture had 49 gastroenterostomies 
(9 per cent) done, and a gross mortality 
rate of 22.7 per cent. These figures show 4 
per cent better operative mortality for 
primary gastroenterostomy. 

Morbidity. We have tabulated the late 
functional results reported by 8 authors. 
Two hundred and sixty-nine cases treated 
by closure show only 66 per cent satis- 
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factory results; whereas 42 cases treated 
by closure with primary gastroenterostomy 
show 83 per cent satisfactory results. Late 
results are approximately 17 per cent better 
after gastroenterostomy. 

It should be noted that the advocates of 
primary gastroenterostomy did this opera- 
tion in only half their cases. They used 
their judgment on individual cases, and 
we may suppose that simple closure was 
usually done on critically ill patients. 

Reports advocating primary gastroenter- 
ostomy are from lecturers at the Univer- 
sities of Liverpool and of Sidney, and from 
the Boston City Hospital, Cook County 
Hospital of Chicago, and the Norwegian 
Hospital of Brooklyn. Reports advocating 
simple closure are from lecturers at the 
Universities of Liverpool and of Aberdeen, 
from Cook County Hospital of Chicago, 
from the New York Hospital, from Belle- 
vue, and from Mount Sinai. Such sources, 
reporting hundreds of cases, must be 
presenting average similar cases. 

Results seem to indicate clearly that 


primary gastroenterostomy is usually the 
method of choice if the patient is in good 
condition. The better immediate mortality 
reported must be due to better postoper- 
ative gastric function and drainage; for 
one would certainly expect the lesser oper- 
ation to carry a lower mortality. 


Experimental Evidence. Mann has 
shown that experimental operative pro- 
cedures, essentially the diverting of the 
flow of alkalizing biliary secretions from 
the duodenum to the ileum of the dog, will 
always be followed by the development of 
duodenal ulcer. These experimentally pro- 
duced ulcers are grossly and microscop- 
ically similar to human ulcers. Hemorrhages 
occur rather frequently, the bleeding 
usually coming from granulation tissue 
during a healing stage. Mann has shown 
further that the intestinal muscular coat 
destroyed by ulceration does not repair 
itself by filling in new muscle fiber, but 
leaves permanently a thin spot in the 
bowel wall. The new mucous membrane 
during healing creeps over very thin 
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delicate granulations; it is extremely 
smooth and thin and loosely attached to 
the underlying granulations; the mucous 
membrane does not grow into folds. This 
membrane is so delicate that it is easily 
washed off or wiped off in the cleaning 
of the specimen, so delicate that only 
special precautions will preserve such 
mucous membrane for study; hence it is 
usually not seen. Special technic is neces- 
sary to preserve it for microscopic study. 

These experimental findings are of inter- 
est in view of the experience that ulcers in 
the human rarely have massive bleeding 
from an open vessel at the time of acute 
perforation. On the contrary, either hemor- 
rhage or perforation is more frequent 
during a quiescent period, not infrequently 
even during sleep. The thin loosely at- 
tached new mucosa of ulcer healing 
apparently strips from the friable granula- 
tion base which has filled in the layer 
formerly occupied by smooth muscle, and 
in the quiescent stage no painful yet 
protective inflammatory reaction is pres- 
ent; hence a “blow-out” may occur 
through the peritoneum. Larger blood 
vessels, uninjured by inflammation, should 
not be affected by such a “blow-out.” 
Such hypothesis explains “‘silent perfora- 
tions” and “silent hemorrhages” well, 
and explains the usual lack of peritoneal 
reaction found at the site of perforation of 
peptic ulcer. 

On the other hand, acute perforations 
do occur during severe and active symp- 
toms of ulcer. This is less common because 
active erosion and inflammation boring 
through the viscus wall develops a pro- 
tective localized peritonitis, which prevents 
or seals acute perforation. Such inflamma- 
tion may, however, erode the wall of 
an artery, causing massive, even fatal, 
hemorrhage. 

Theoretically, then, massive bleeding 
from an open vessel is far more likely to 
occur during severe ulcer symptoms; 
whereas perforation during severe ulcer 
symptoms is usually guarded against by 
nature’s protective inflammatory wall. By 
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contrast, either moderate bleeding or perfo- 
ration by “‘blow-out”’ is far more frequent 
during a quiescent stage of ulcer. 


CONCLUSIONS 


In conclusion, we find from our own 
study and a review of 13 representative 
papers published in the last ten years: 

1. Acute perforation of peptic ulcer 
occurs In a ratio of 1 female to 21 males, in 
comparison with the usual ratio of 1 female 
patient with ulcer to 3 male patients. 

2. The gross surgical mortality in 954 
collected cases shows: twelve-hour mor- 
tality, 15 per cent; twelve to twenty-four- 
hour mortality, 32 per cent; over twenty- 
four hour, 71 per cent. Gross mortality, 
all cases, 22 per cent. 

3. Acute perforation of peptic ulcer 
almost never occurs in a patient who has 
ever had any kind of advice for treatment 
of peptic ulcer, or any previous diagnosis 
of peptic ulcer. 
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4. Massive hemorrhage is rare at the 
time of acute perforation, though slight 
hematemesis is common. 

5. In our series, acute perforations have 
occurred in a quiescent stage of ulcer twice 
as frequently as during an active stage. 

6. An explanation of the probable mech- 
anism of “‘silent perforation” and “silent 
hemorrhage” of peptic ulcer is offered. 

7. We find that advocates of primary 
gastroenterostomy, doing this operation 
in one-half of their cases, report 4 per cent 
better gross mortality and 17 per cent 
more satisfactory late results than do 
advocates of simple suture, doing but 9 
per cent of primary gastroenterostomies. 

8. Satisfactory results follow simple clo- 
sure in 66 per cent of 269 cases, and follow 
primary gastroenterostomy in 83 per cent 
of 42 cases. 

g. We advocate primary gastroenteros- 
tomy when the patient is a reasonably 
good surgical risk. 
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GASTRIC AND DUODENAL ULCER TREATMENT* 


WARREN WOODEN, M.D., F.A.C.S. 
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NALYSIS of this subject by the 
A faithful reader and patient listener, 
for an agreeable length of time, 
leads one to the consideration of three 
definite but somewhat overlapping issues. 
Firstly, there is the border warfare to 
establish a medico-chirurgical boundary 
line, a perennial parity conference, with the 
diplomacy not always in_ evidence. 
Secondly, there is a constant striving for 
standardization of procedure, an endeavor 
common to both medical and surgical 
interests. And thirdly, one observes the 
effort to express the last word, that one 
may slump back into the comforting 
embrace of the fully crystallized idea. 
These curious small erosions of a slight 
fraction of man’s vulnerable surface, a 
matter of indefinite consideration in past 
ages of medical knowledge, were subjected 
first to an intelligent anatomical and 
pathological consideration by Cruveilhier 
almost exactly a century ago. His treat- 
ment, compiled from his own observation 
and the experience of others, discloses 
that the modern method of non-surgical 
attack became authoritative at that time. 
In summarized form, he advocated twenty- 
four hours’ abstinence from food, to be 
followed thereafter by several teaspoonfuls 
of milk every four hours, to be augmented 
later by gelatinous or starchy foods, gas- 
eous waters and soups. He advised the use 
of calcined magnesia, carbonate of mag- 
nesia, lime water, peppermint tea and the 
sucking of sugar to promote salivary 
secretion. Note the early approval of the 
latest advances, namely, the superiority of 
calcium carbonate over alkalies that cause 
alkalinization, the pharmacologic retarda- 
tion of peristalsis by essential oils, and the 
utility of sugar as a salivary stimulant. 
Expressing it briefly, for the require- 
ments of this meeting, the proper non- 
surgical approach of the problem has been 


in evidence, with slight variation, for a 
hundred years. The empiric principle of 
rest and frequent milk plus feedings, the 
reversion to the calcium of Cruveilhier, 
the abandonment of excessive alkaliniza- 
tion furnish a program of contracted scope 
and limited variety comprehensible to 
everyone. 

Experience in the so-called medical 
conduct of this condition has elicited valu- 
able information on accompanying physi- 
cal states, essential classifactory tabula- 
tions, differential diagnostic facts and 
proper appreciation of psychoneurotic 
influences. 

But, from a long period of commendable 
application of the internist’s virtues of 
patience, fidelity and persistence, we have 
received scant reward. A small group of 
cases, probably best described as possessing 
acute ulcers, show satisfactory response 
and fulfill requirements as to proper cri- 
teria of cure. This group perhaps sub- 
stantiates the dictum that medical treat- 
ment should be given a trial in most newly 
discovered cases. But the great bulk of 
ulcers are of the chronic type with clear 
pathological characteristics. These all tend 
toward development of obstruction (34 
per cent) gross hemorrhage (40 per cent) 
and perforation (6 per cent) in the duodenal 
area, plus malignancy in the gastric area. 
In weighing the value of the last factor one 
finds authority for any figure from 7 to 
70 per cent. Regardless of whether this is a 
coincidental or causal finding, about 2 
per cent of operations performed purely 
on evidence of gastric ulcer disclose the 
presence of malignancy. 

Our medical measures consistently usu- 
ally retard this progress, but eliminate 
pathology but rarely. With the result not 
often sufficiently appreciated or admitted, 
that we have under our care a more com- 
fortable patient but a sick individual, a 


* Read at a meeting of the staff of the Rochester General Hospital, February 25, 1930. 
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slave to forms and times of eating, drink- 
ing, sleeping and defecation, a person to 
whom the elemental joys of living are 
restricted painfully, while the sword of 
Damocles hangs over his or her pylorus. 

Thus, owing to concomitant, if not 
causal relationship of disturbed alimentary 
function, possible focal infection factors, 
vagotonic states, and social and mental 
problems, and due to occasional striking 
response or surgical contraindications some 
few are medical all of the time. But the 
enormous general problems raised by the 
high requirements from the patient of a 
prolonged time investment, faithful cooper- 
ation, and adequate solution of personal 
economics, with a high rate of recurrence 
as a reward for their combined solution 
leave one in a pessimistic state of mind. 
The failure of medical treatment lies in its 
insufliciency rather than its potentiality. 
To be successful such treatment must be 
rigorous and protracted. The loyal coopera- 
tion of the patient is essential. Very few 
patients now receive any treatment offer- 
ing a reasonable prospect of healing of the 
ulcer. It has been observed that in most 
hospital groups the enthusiasm for all 
this resides with the younger clinicians, 
that older men as a rule exhibit less forcible 
advocacy. 

From this state of affairs our surgical 
endeavors take origin. The satisfactions 
of resort to surgical measures in 7 
instance are those common to surgery 
general: the correction of diagnosis dm 
ing so frequently from direct observation, 
the prompt elimination of pathology, the 
opportunity to eradicate associated pathol- 
ogy, notably appendicitis and cholecystitis 
in this instance, and a lowered incidence 
of return to the original problem. 

It is my belief that these principles are 
best applied to the ulcer problem in the 
routine of what may be described as the 
average hospital by the conservative pro- 
cedures which accomplish removal of lesion 
and modification of physiology, rather than 
by radical measures which consist in re- 
moval of the ulcer-bearing area. 
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Almost all duodenal ulcers that we 
are encountering lend themselves to the 
three chief surgical attacks, (1) the ex- 
cision pyloroplasty after the method of 
Horsley, (2) the pylorectomy, usually 
best concluded by anastamosis between 
the end of the stomach and the side of 
the mobilized second portion of the duo- 
denum, the Haberer-Finney gastroduo- 
denostomy, or (3) by cautery excision plus 
gastrojejunostomy. 

The first two procedures permit complete 
visualization of the problem, including the 
special factor of exposure of extra ulcers, 
plus removal of the pathology and a 
physiological correction of pyloric spasm; 
the last secures the same results in cases 
where location of lesion or degree of 
pyloric adhesions and stenosis predicate 
unsatisfactory handling of the pylorus. 

Most gastric ulcers lend themselves to 
v-resection, or local cautery excision plus 
pyloroplasty or gastrojejunostomy, in the 
interests of reduction of recurrence. The 
more radical procedures of gastrectomy 
with removal of a large area of stomach 
plus various methods of gastrojejunal 
anastamosis have been practiced enthusi- 
astically in certain compact well-standard- 
ized clinics but generally represent a 
lowered incidence of recurrence at the 
price of too high a mortality. The appli- 
cation of these operations to cancer or 
presumptive cancer is of course not in 
question. 

The burden of surgery, while working 
under this program, must be frankly and 
accurately considered. The first and great- 
est problem is that of mortality. Herein 
it Is my conviction, based on our own 
experience, that conservative procedures 
encounter a lower death rate than usually 
appreciated, a rate at least as low as that 
of medical treatment. Our 40 excision 
pyloroplasties for duodenal ulcer in the 
last four years, usually accompanied by 
appendectomy and twice by cholecystec- 
tomy, have been accomplished without a 
death. Our gastrojejunostomies have been 
a little less successful in mortality rate but 
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should not be used freely as a critical 
standard, because when properly applied 
they secure a high percentage of excellent 
results (90 per cent) in a group of cases 
representing advanced problems, of ad- 
hesions, stenosis and medical hopelessness. 
Here mortality rates are not the whole 
story, as may be well illustrated by 
reference to the fact that no one objects 
to a 50 per cent death rate in the surgical 
treatment of perforated ulcer out of 
respect to the gravity of the problem 
presented. 

The greatest burden of mortality con- 
sists, as always in surgery, in the conscious- 
ness that death has followed an aggressive 
wilful procedure of one’s own hand and 
decision. 

The second important aspect of surgical 
treatment is the recurrence rate. Working 
without full appreciation of cause or pre- 
vention, we are not surprised at a definite 
rate of recurrence, especially in our younger 
cases. But the fact remains that observance 
of this event is overwhelmingly more 
common after non-surgical treatment. This 
may be related to the fact that surgery 
usually removes a probable cause, namely, 
an area which has undergone certain 
retrogressive circulatory changes. In any 
case, particular stress should be laid on 
the fact that the failure of surgical treat- 
ment in the form of recurrence is frequently 
not a weighty problem. In one of our 
excision pyloroplasties, symptoms _per- 
sisted as a result of recurrence or operative 
overlooking of a second ulcer. Six months 
of medical regime made slight impression 
on the symptoms. Gastrojejunostomy, 
easily performed, then brought immediate 
and complete relief. 

The third question raised by surgical 
treatment is that of complications. Of 
these, pneumonia, peritonitis and pul- 
monary embolism represent depressing 
problems but ones of rare occurrence and 
their discussion belongs to general surgical 
studies. Postoperative hemorrhage does 
not exist as far as we are concerned. 
Suturing these regions with the finest 
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chromic (000,000), Moynihan has not 
been betrayed by a single strand in over 
2000 operations, and without crowding 
him very closely numerically our exper- 
ience is the same. 

Most significant of the complications is 
that of jejunal or gastrojejunal ulcer 
following any of the gastrojejunal anasta- 
moses. The recognition and treatment of 
this condition are always diflicult but 
usually satisfactory. Our 2 cases, of course, 
following the other fellow’s gastrojejunos- 
tomies, have made perfect recoveries. But 
it should be emphasized that the occur- 
rence is rare (about 2 per cent), and being 
definitely lowered by proper appreciation 
of probable factors in causation, namely, 
location of gastric opening, degree of 
operative trauma, type of suture material 
and detection of persistent postoperative 
high acidity. 

Turning to the second issue, there is a 
specific point to make. It has been inti- 
mated that standardization of procedure 
In non-surgical treatment is in actual 
practice; it should be emphasized that 
standardization of surgical approach is 
still in the formative period. When one 
considers that the surgical application by 
Lister and others of Pasteur’s principal 
contribution to medical science, occurred 
within the recollection of many here, 
that William H. Welch in a comprehensive 
review of the ulcer problem in 1885 devoted 
nine pages to medical treatment and but 
one paragraph to the surgical treatment 
of pyloric stenosis, that ulcer surgery was 
born largely in the nineties and was still 
in its infancy in the first decade of this 
century, that fifteen years ago in this 
hospital practically all the ulcer surgery 
was for perforation or advanced conditions 
with total disability, it becomes evident at 
once that the most important ingredient 
in the composition of a surgical formula, 
the time factor, has been allotted insuffi- 
cient opportunity for development. Two 
of the three procedures herein described 
as conservative, the excision pyloroplasty 
of Horsley and the gastroduodenostomy of 
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Haberer and Finney have been originated 
in the last eight to nine years and are as 
yet not properly represented in most 
published series of results. 

We are still in the stage surgically where 
fraility of human though can produce both 
the unconvincing conservatism of a Lahey 
and the illogical radicalism of a Finsterer; 
but throughout there runs a _ definite 
evidence of progression, the lowering of 
mortality, the reduction of incidence of 
complications and more appropriate appli- 
cation of particular procedures. Opera- 
tion with a fixed determination to do a 
certain kind of operation is being relegated. 

One of the biggest factors in our control 
and progress is the enormous value of the 
roentgenological contribution, during every 
phase of ulcer management. It makes it 
harder for medical men to diet cases even 
unto death, and restrains surgeons from 
operating on everything in sight. It has 
done away to a great extent with the 
pseudo-criterion of cure, namely, the pa- 
tient is comfortable. 

This issue of standardization might well 
be left in terms of Valleix’s conclusions on 
the ulcer subject expressed in his medical 
treatise of 1853: 


Must I now present a summary and rules? 
I think not; for this would be choosing to give 
an air of precision to a subject which, in the 
actual state of science cannot be had. It is 
necessary that the physician know that which 
has been put to use, but he is not to believe, 
without an attentive and preliminary study, in 
order to consider the conditions which this case 
presents to him and the means to combat them. 


Lastly arrives the third issue, the 
approach to the concrete message. 
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Medically we are at a standstill, an 
unsatisfactory standstill, with only the 
hope of some ultimate discovery leading 
to knowledge of cause and cure. 

Surgically, we have under consideration 
a mobile state of affairs in which progress 
has been so rapid and so recent that there 
seems to be a lack of general appreciation 
of its victories. Most anti-surgical expres- 
sions quote old figures, or rely upon views 
of extremists that are strikingly omni- 
present in all formative periods. Many 
such views are enthusiastically followed. 
Goethe said, ““Some men make the last 
book they have read the master of them.” 
One might paraphrase, that some who 
seek a solution for our complex ulcer 
problems, make last week’s medical journal 
the sealed treasure house of their faith. In 
the words of Robinson’s “‘Tristram”’: 


Wisdom is not one word and then another, 
Till words are like dry leaves under a tree; 
Wisdom is like a dawn that comes up slowly 
Out of an unknown ocean. 


To some, surgical approach of the ulcer 
problem is still in the scavanger stage, a 
clean-up business as a last resort. Actually 
the results of surgical approach are not 
satisfactory to any of us, but this dissatis- 
faction can not be disassociated from the 
evidences of progress. 

“It is a dangerous man who believes 
everything he says,” but analysis of this 
whole problem in its broader aspects, 
discloses, I believe, that the treatment of 
gastric and duodenal ulcer is making 
unsteady but definite progress with the 
surgical interests constantly increasing 


their share of the load. 
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A NEWER CONCEPTION OF THE CAUSE OF POSTOPERATIVE DEATH OF 
PATIENTS WITH PULMONARY ABSCESSES, BRONCHIECTASIS, AND 
PULMONARY TUBERCULOSIS; SUGGESTIONS AS TO 
PREVENTION * 
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HEN a patient, who is apparently and not too viscid. Thick material does not 
a good operative risk, dies imme- flow readily but tends to plug a large 
diately after or within three days bronchus and leads to an extensive pul- 

following a properly chosen and skillfully monary atelectasis; whereas the thinner 

executed surgical procedure, one naturally material runs into the dependent minor 

speculates as to the cause of death. Pre- bronchial openings (Fig. 5). 

viously these deaths had been ascribed to The first clue to internal drainage as the 

postoperative shock, cardiac failure, acute cause of certain postoperative deaths was 

pulmonary edema, postoperative broncho- afforded by a study of our autopsy records; 
pneumonia, extensive massive collapse of since that time the condition has been 
the lung, pulmonary or cerebral embolism, recognized clinically and effective measures 

or toxicity from the anesthetic agent. In of prevention and treatment adopted. A 

view of the difference of opinion as to the critical analysis of these clinical signs and 

terminal diagnosis, it is important to _ pathologic findings in 4 of our earlier cases 
determine on what basis each diagnosis will serve to illustrate the practical impor- 
was made, because it is possible that all tance of internal drainage and the serious- 
of these terms may be usedjto designate ness of overlooking it, as well as the favor- 
a single condition, namely, internal able results which follow careful attention 


drainage.'*3 to it. 
By internal drainage we mean the spill- 
ing of pus or secretion from a diseased Case1. A patient with a pulmonary abscess 


at the right base was operated upon, a cautery 
pneumonectomy being done, and her immediate 
postoperative convalescence was uneventful 


bronchus into the neighboring bronchi of 
either lung to obstruct the air flow and 
spread the disease. Internal drainage is oe 
a definite entity, and an understanding until the fourth day. At that time there was a 
: slight amount of bleeding from the wound 
of its mechanism is important in the which seemed to have been controlled by pack- 
successful management of pulmonary ing. A few hours later, however, she developed 
conditions (Figs. 1-3). The areas to 4 peculiar air hunger and died in a few minutes. 
which secretions spill within the tracheo- We interpreted this as a pulmonary or cerebral 
bronchial tree are dependent on: the embolus, but our diagnosis was not confirmed 
posture of the patient, the site of the by pathologic examination. A large clot of 
primary lesion in the lung, the patency of blood was found occluding the main bronchus 
the diseased bronchus, the amount and of the sound lung, thus producing a marked 
viscosity of the intrabronchial secretions, obstructive emphysema on this side. The 
the anatomical position of the various patient died from strangulation as the occluded 


: . left bronchus prevented the normal function 
bronchial openings, and the course of the for 
of the left lung and the diseased right lung was 


bronchial stems (Fig. 4). The longer a insufficient to maintain life. 

patient remains in a given position, the Immediate bronchoscopic removal of the 

greater will be the amount of spilling, clot from the left main bronchus very probably 

provided that the diseased bronchus Is would have been the means of saving this 

open and the pus is of sufficient quantity patient’s life, but the clinical diagnosis was so 
* J. J. and Nettie Mack Foundation. Submitted for publication September 8, 1930. 
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misleading that adequate emergency treatment 
was not instituted. The clot spilled over by 
internal drainage from the lung operated upon 


Fic. 1. lodized oil introduced through the mouth 
without any type of anesthesia. 


into the contralateral one while the patient 
was lying on her left side. 

This case illustrates clearly the need for 
most careful hemostasis in connection with 
intrapulmonary surgery as well as the danger 
of collected intrabronchial material spilling 
into the opposite lung during changes in the 
posture of the patient. 

The effects of this undesirable internal 
drainage were demonstrated in an equally 
dramatic manner in a patient with a bilateral 
bronchiectasis. (Fig. 6). 


Case 1. This patient was operated upon 
under scopolamine-morphine and local anes- 
thesia. Large sections of several ribs were 
excised on the right side immediately overlying 
the diseased area, and a considerable portion 
of the lung was removed with the actual cau- 
tery. There was a moderate amount of bleeding 
during the cauterization. Cyanosis was marked 
and breathing was labored throughout the 
entire operation. The patient died when, at 
the end of the operation, he was turned on 
his sound side for the application of dressings. 
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Artificial respiration and_ stimulation had 
proven of no avail. Clinically a terminal 
diagnosis of operative shock was made, but the 
autopsy proved it to be incorrect. Pus and blood 
had spilled over by internal drainage from the 
area operated upon into the main bronchus 
of the left lung while this side was in a depend- 
ent position on the operating table. This intra- 
bronchial material shut off the air flow and 
the patient died of asphyxia (Fig. 7). 

If the problem of internal drainage had been 
appreciated at the time that we saw this 
patient, I am sure that more careful attention 
would have been given to hemostasis and the 
intrabronchial material would have been 
removed by bronchoscopic aspiration when 
the cyanosis and difficult breathing developed. 
If the bronchial passageways had _ been 
cleared and normal air flow maintained, this 
patient probably would have lived. It is 
hazardous to turn a patient on his sound side 
at the end of a chest operation if there is any 
question of the presence of excess material 
within the tracheobronchial tree, because such 
a posture will facilitate the spilling of this 
material into the previously uninvolved lung. 
This is particularly so when scopolamine 
anesthesia has been used. In such instances the 
narcosis persists so long after the completion 
of the operation that the patient is in no 
condition to cooperate in the evacuation of the 
collected intrabronchial secretions. Scopola- 
mine is a poor anesthetic not because of its 
toxicity but because of this long period of 
narcosis with its attendant dangers. Nitrous 
oxide and oxygen anesthesia is much more 
desirable since the patient awakens very 
shortly after the operation is completed. 


Case I. A patient with a right-sided 
basal pulmonary abscess of six months’ 
duration, was expectorating 300 c.c. of pus 
daily, but he appeared to be a good surgical 
risk. Under scopolamine-morphine and _ local 
anesthesia, large sections of the ribs were 
removed, overlying the diseased area, and the 
lung was sutured to the parietal pleura but 
the abscess itself was not opened. On his 
return to the ward the patient was placed 
in the semi-Fowler position with the affected 
right side uppermost. He was still decidedly 
stuporous from the scopolamine and was 
experiencing exceptional difficulty in evacuat- 
ing the pus from the bronchi. Cough was 
persistent and hacking but unproductive. 
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Breathing was shallow, rapid, and labored. 
The pulse was rapid and thready. Cyanosis 
and dyspnea had ensued and the temperature 


Fic. 2. Internal Drainage (Same patient as Fig. 1). 
Oil spilled from right lower into right upper lobe 
after patient had been lying flat on right side for a 
few minutes. There is no oil in left lung. 


rose rapidly. Loud inspiratory and expiratory 
gurgling rhonchi could be heard when standing 


2 ft. from the patient. There was a bilateral 


Fic. 4. Anatomical specimen illustrating relationship of 
various bronchial openings and facilities for spilling 
of secretion from one to other. T, trachea; L, left main 
bronchus; rR, right main bronchus; c, carina (bifur- 
cation of trachea); Lu, left upper lobe bronchus; 
Lt, left lower lobe bronchus; ru, right upper lobe 
bronchus; s, septum between right lower and middle 
lobe bronchi. 


distribution of rales and rhonchi. The condition 
became progressively worse and the patient 
died on the third day after operation. 

The terminal picture suggested a _post- 
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operative bronchopneumonia or cardiac failure 
associated with an acute pulmonary edema, but 
this was not substantiated on post-mortem 


Fic. 3. Internal Drainage (Same patient as Figs. 1 and 
2). Oil spilled from right lung into left when left 
side was dependent. No cough associated with this 
spilling. Migration of oil dependent on posture. 


examination. The patient really died of 
asphyxia. Pus had spilled from the abscess 
across the bifurcation of the trachea so as to 


Fic. 5. Bronchoscopic appearance of middle and lower 
lobe bronchial openings and areas at which abnormal 
physical findings appear when minor bronchial 
openings of lower lobe are filled with secretion. 
mM, middle lobe bronchus and area of chest wall at 
which its signs are heard. a, b, c, minor bronchial 
openings of lower lobe. 


occlude the left main bronchus and produced 
ano bstructive emphysema on this side. Prob- 
ably the outcome would have been different 
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Fic. 6. Bronchiectasis. Iodized oil injection of right 
tracheobronchial tree by Dr. June Harris. Note 
dilated bronchi at right base. Diaphragm is elevated 
and trachea (tT) is displaced towards right. 


was faulty both on the operating table and on 
return to the ward; the bronchial passageways 
were not kept clear; and there was a failure to 
diagnose the true condition, thus preventing 
adequate treatment. 

This patient should have had a_ broncho- 
scopic aspiration before and after the chest 
operation. Nitrous oxide and oxygen should 
have been the anesthetic of choice. The 
Trendelenburg position should have been 
employed not only in the operating room but 
also after the patient’s return to the ward. 
One must warn against the semi-Fowler posi- 
tion with the diseased side placed uppermost, 
as this facilitates involvement of the sound 
lung and permits the secretions to run so 
deeply into the smaller dependent bronchi 
that effective evacuation is almost impossible. 
These difficulties are increased when atropine 
is administered because the secretions then 


become so thick and viscid that expectoration 
is almost impossible. Consequently the serious- 
ness of diagnosing these conditions as cardiac 


Internal Drainage 


had we understood and applied the principles 
of internal drainage. It is now quite clear that 
there was a poor choice of anesthesia; posture 
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failure and acute pulmonary edema should be 
appreciated. Expectorants should be employed 
instead of atropine, and all measures tending to 


Fic. 7. Internal drainage: tracheobronchial tree 
showing pus spilling from right-sided abscess so as 
to occlude both main bronchi and shut off air flow. 
Pus flows into left lung when left side is dependent. 
T, trachea, rR, right main bronchus, t, left main 
bronchus, c, (carina) bifurcation of trachea, a, 

pulmonary abscess, M, middle Jobe bronchus, R L, 

right lower lobe bronchus. 


aid in the evacuation of pus should be fostered. 
Among these are: strapping of the chest wall 
to lend support in coughing; morphine and 
codeine in sufficient quantities to control the 
pain, check the harassing, fatiguing, ineffective 
cough, and gain the cooperation of the patient. 
If carbon dioxide inhalations are used, the 
patient should be in the Trendelenburg posi- 
tion during the treatment. The semi-Fowler 
position is not desirable when using carbon 
dioxide unless the upper lobes are involved; 
but even in such instances, the erect posture 
should be followed immediately by the Tren- 
delenburg position to evacuate the material 
that has spilled from the upper lobe bronchi 
into the more dependent ones. If adrenalin is 
administered preceding the postural exercises, 
the resultant widening of the bronchi will 
further facilitate the thorough evacuation of 
the intrabronchial pus. 


Case tv. Under the same type of anesthesia 
as that used in the previous cases, a large 
portion of a pulmonary neoplasm was excised 
with the actual cautery. On return to the ward 
the patient was placed in the semi-Fowler 
position with the sound Jung dependent and 
the diseased side uppermost. He was expec- 
torating small amounts of blood; shortness of 
breath and cyanosis were developing, and 
inspiratory and expiratory wheezes could be 
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heard throughout both lungs. In view of our 
experiences with the serious effects of undesir- 
able drainage in the previous cases, we assumed 
that the alarming signs and symptoms were 
caused by the spilling of blood from the 
cauterized lung into the bronchi of the good 
lung so as to obstruct the air flow. When the 
faulty posture was corrected and the patient 
was placed flat in bed with the good side upper- 
most, the symptoms were soon relieved and the 
abnormal signs disappeared from the sound 
lung. 


From a study of the previous cases, it 
becomes apparent that serious conse- 
quences are the result of failure to appre- 
ciate and apply the mechanical principles 
involved in the diagnosis and treatment 
of pulmonary diseases. 

The problems herewith described are 
encountered also in the surgical treatment 
of pulmonary tuberculosis. A close atten- 
tion to detail should not only lower the 
immediate postoperative mortality but 
should aid also in lessening the postopera- 
tive spread of the disease throughout the 
lung. 

I believe that internal drainage explains 
not only the sudden deaths and post- 
operative pulmonary complications follow- 
ing operations upon the thorax but that 


it is responsible also for the onset of 


postoperative pulmonary atelectasis (mas- 
sive collapse) following any type of opera- 
tion. In the latter instance, secretions are 
aspirated from the mouth and nasopharynx 
and spill from place to place within the 
tracheobronchial tree depending on the 
posture of the patient. These secretions 
plug the bronchi, obstruct the air flow, 
lead to a localized bronchial infection and 
edema, and ultimately leave the patient 
with a postoperative pulmonary atelectasis 
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CONCLUSIONS 


1. Internal drainage is the spilling of 
intrabronchial secretions from the diseased 
bronchus into the neighboring bronchi 
of either lung. This results in a dissemina- 
tion of the infection and an obstruction of 
the air flow. 

2. Internal drainage is a causative factor 
in many of the deaths that occur following 
operations upon patients with pulmonary 
abscesses, bronchiectasis, | pulmonary 
tumors, and pulmonary tuberculosis. 

3. These deaths have been ascribed 
previously to postoperative cardiac 
failure, bronchopneumonia, cerebral or 
pulmonary emboli, operative shock, or 
scopolamine toxicity. 

4. Postoperative pulmonary atelectasis 
(massive collapse) can be explained also 
on a basis of internal drainage. Aspirated 
pharyngeal secretions spill from place to 
place within the tracheobronchial tree 
depending on the posture of the patient, 
and result either in an obstructive emphy- 
sema or obstructive atelectasis. 

5. These postoperative complications 
may be prevented if there is a careful 
choice of anesthetic, selection of proper 
posture, strict attention to hemostasis, 
and removal of excess intrabronchial 
secretions. 
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VASCULAR DISEASES OF THE EXTREMITIES 


I. ARTERIOSCLEROTIC DISEASE OF THE EXTREMITIES* 


N arteriosclerosis of the vessels of the 
extremities with or without the associa- 
tion of diabetes mellitus the clinical 

picture depends upon the extent of impair- 
ment of circulation. Proliferative changes 
and deposition of calcareous material in 
the walls of the vessels result in a loss of 
elasticity and a diminution of the lumen 
of the affected vessels. These two factors 
give rise to definite clinical evidence of 
impaired circulation, which should be 
recognized in order that prophylactic 
measures may be instituted to delay or 
prevent the formation of bland or septic 
thrombi, which usually precipitate 
gangrene. 


CLINICAL FORMS 


1. Intermittent claudication, which is 
not to be regarded as a disease per se, is 
frequently the only symptom present for 
many years. Pulsation in the dorsalis pedis 
or tibial arteries is however, likely to be 
absent. 

2. Intermittent claudication may be 
accompanied by other evidences of im- 
paired circulation, such as ischemia on 
elevation of the part, erythromelia on 
lowering the extremity and coldness and 
paresthesia. Vasomotor symptoms are not 
uncommonly present. 

3. Without intermittent claudication 
and without the occurrence of trophic 
disorders, there may occur pallor of the 
foot when it is neither elevated nor de- 
pendent; erythromelia when it is depend- 
ent, coldness or cyanosis of the part, and 
absence of pulsations in dorsalis pedis and 
tibial arteries. 

4. Forms as mentioned, because of 
exposure to cold or other insult, may be 
complicated by trophic disturbances or 
gangrene, either of which may become 
infected. 
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5. Pain of intermittent claudication may 
be so augmented by that accompanying 
chronic rubor that walking becomes too 
much of an ordeal. Edema may also be 
present for a long time in these cases with- 
out the occurrence of trophic disorders. 

6. In cases with intermittent claudica- 
tion or even with a combination of a num- 
ber of symptoms, a developing collateral 
circulation may bring about improvement, 
or thrombosis may occur suddenly in the 
popliteal or femoral artery giving rise to 
the following complex. The patient will 
experience sudden pain in the calf or in the 
foot, and there will be marked pallor and 
coldness of the foot with loss of pulsation 
in the pedal vessels and not infrequently 
even in the popliteal or femoral vessels 
or both. After a variable time trophic 
disorders manifest themselves, and gan- 
grene is likely to develop, especially if the 
thrombosis extends and measures to in- 
crease the collateral circulation are not 
instituted. 

7. Cases presenting symptoms of faulty 
circulation are likely to show trophic 
changes such as impaired nail growth, 
fissures, atrophic skin, edema, callosities 
and ulcers. These are objects for the pati- 
ent’s attention, and he frequently infects 
himself while attempting to improve these 
conditions. Septic thrombosis is prone to 
occur especially in the presence of a hyper- 
glycemia, and gangrene is frequently the 
inevitable end-result. 

8. Buerger states that some patients, 
not necessarily senile, with extensive ob- 
literation of the arteries of the lower 
extremities, may present a picture of 
chronic atrophy associated with slow 
development of gangrene that may persist 
for months or years without infection and 
without complicating moist gangrene. In 
these, venous occlusion is not present. 


* Presented before the Surgical Faculty of Tulane University, New Orleans, April 20, 1930. 
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CLINICAL COURSE 


Patients first notice that walking, espe- 
cially in cold weather, causes pain in the 
calf or foot. They are likely to attribute 
this pain of claudication to rheumatism 
or strained muscles. This may persist for 
months or years before they notice that 
their toes or feet are cold and numb. 
Ulcers and other trophic changes, which 
may develop in time, occur less frequently 
than in thromboangiitis obliterans. Throm- 
bosis may occur and unless collateral 
circulation becomes adequate, ulcers or 
patches of gangrene result, which may or 
may not clear spontaneously. As channels 
of collateral circulation are also involved 
in this disease, the remissions so charac- 
teristic of thromboangiitis obliterans are 
not so common. Although improvement 
may occur, coldness or erythromelia usu- 
ally persists and finally exposure or some 
other insult produces dry or moist gan- 
grene. If the patient has diabetes, he is 
not unlikely to develop without apparent 
cause, a perforating ulcer complicated 
by infection and bone necrosis. Even 
though trophic changes may never occur, 
examination will always reveal signs of 
deficient circulation. Pulsations are regu- 
larly absent, and elevation of the part 
elicits an increased pallor. 

It is during these early stages of the 
disease that the patient should have the 
advantage of prophylactic measures. 

Later patchy or massive gangrene may 
develop spontaneously from thrombosis 
or embolism, or the patient may wear 
tight shoes, trim a corn, expose himself to 
cold, or sustain a minor injury and thus 
precipitate gangrene. Although the first 
and fifth toes are most frequently affected, 
there is no part of the extremity which is 
immune. If the gangrenous area does not 
become infected, it may remain dry and 
the toe finally becomes a shriveled, black 
mass. As these changes occur, pain becomes 
more and more severe until it is at times 
almost unbearable. Without infection a 
line of demarcation forms; but if infection 
occurs, the lesion frequently spreads due 
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to the cutting off of the blood supply 
by the inflammatory reaction in previously 
normal tissue. 


ARTERIOSCLEROSIS AND DIABETES MELLITUS 


Arterial changes are common in patients 
with diabetes mellitus since the diabetic 
lives and dies in the arteriosclerotic age zone. 
Of Joslin’s 4592 cases of diabetes mellitus 
the disease developed in two-thirds of 
them after the thirty-ninth year. With 
the advent of insulin therapy, the duration 
of the disease has been prolonged from a 
previous average of four years until now 
the average age of death is well above 
fifty-five years. Thus, with this increased 
duration of life arteriosclerosis is being 
more frequently observed, and diabetics 
are becoming of increased interest to 
surgeons. Formerly, 61 per cent of fatalities 
were due to coma; but with the application 
of Banting’s contribution, arteriosclerosis 
as a cause of death has risen to 47 per 
cent, and one-fourth of all deaths in diabet- 
ics is due to the development of gangrene. 


INCIDENCE OF ARTERIOSCLEROSIS IN 
DIABETIC GANGRENE 


Due to incomplete records and other 
missing links in the chain, statistical 
evidence does not prove that the occur- 
rence of gangrene in a diabetic is always 
due to arteriosclerosis of the affected part. 

Eliason and Wright in reviewing their 
55 cases of gangrene in diabetics state 
that of the cases in which the condition 
of the arteries was recorded 66.6 per cent 
showed arteriosclerosis, and 100 per cent 
of all pathological and x-ray examinations 
showed it to be present. 

Of 70 cases of diabetic gangrene reported 
by Lewis, 61.4 per cent were noted to have 
arteriosclerosis of the affected extremity. 
He states that accumulating evidence 
indicates that so-called diabetic gangrene 
is due to arteriosclerosis. 


AGE OF ONSET OF GANGRENE 


Lewis found in his series that senile or 
arteriosclerotic gangrene occurred at an 
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average age of 66.2 years, whereas diabetic 
gangrene developed at 54.4 years. 

Eliason and Wright in their 100 cases of 
gangrene found the arteriosclerotic type 
occurred at an average age of 64.93 years, 
whereas the diabetic type developed at 
59.2 years. It is interesting to note that 
in females diabetic gangrene appeared 
3.56 years earlier than in males and that in 
the arteriosclerotic type the females had 
an advantage of 4.66 years on the males. 

Joslin considers the sixth and seventh 
decades of life, particularly the latter, 
as the dangerous period in the life of 
diabetics for development of gangrene and 
finds the advancing years of duration of 
diabetes, as well as the advancing years of 
life, likewise effective in the production of 
gangrene. 


SEX 


That arteriosclerosis occurs more fre- 
quently in men than it does in women is 
well known and this fact is borne out by 
the occurrence of arteriosclerotic gangrene 
in 36 males as compared with g females 
in Eliason’s series. 

Joslin has found that in Jews diabetes 
mellitus occurs more frequently in the 
female. However, it has been found con- 
siderably more frequently in the male by 
Osler, Futcher, Stevens, and innumerable 
insurance company medical examiners. 
Diabetic gangrene in Joslin’s series was 
twice as common in the male, and in 
Eliason’s series of cases there were 33 
males to 22 females. 


PROGNOSIS 


Gangrene in the diabetic has been 
mentioned as the cause of death in 25 per 
cent of all patients dying with diabetes 
mellitus. Eliason and Wright have deter- 
mined that the duration of life in diabetic 
gangrene is seventy-two days as compared 
with 7.23 years in arteriosclerotic gan- 
grene. Since in the former the onset is 
5.73 years earlier and in the latter the dura- 
tion of life is 7.03 years longer, the dia- 
betic with gangrene is found to die 12.86 


Graves—Arteriosclerosis 


APRIL, 1931 


years sooner. These figures suggest a poor 
prognosis for the diabetic; but no doubt 
they are misleading because of the fact 
that they are based on many results 
obtained before the advent of insulin 
therapy. 


PATHOLOGY 


Arteriosclerosis according to Marchand 
is a deteriorative disease of the vessels. 
The term, denoting hardening of the vessel 
walls, originated with Lobstein. More 
recently it has been called atherosclerosis 
because of the fatty changes that occur, 
and Virchow suggested the still frequently 
used endarteritis in order to call attention 
to the hyperplastic lesion in the intima. 

The pathology in arteriosclerosis of the 
extremities of the diabetic is the same 
as in the non-diabetic according to Buerger. 
However, McKittrick and Root believe 
that in diabetes mellitus there is a pre- 
dominance of the intimal changes over 
those of the media as described by Méncke- 
berg. At any rate the changes are so nearly 
alike that they may be discussed together. 
In the diabetic the lesion is likely to be 
more marked and diffuse and because of 
the existing metabolic deficiencies gangrene 
is more prone to develop following trauma. 
An ulcer once present is likely to become 
infected, and septic thrombosis may result, 
further decreasing the blood supply and 
favoring the spread of phlegmonous in- 
flammation and the development of 
gangrene. 

In both types marked occlusion of the 
vessel may develop from a heaping up of 
calcareous material or a combination of 
this process and secondary thrombosis, or 
from a moderate degree of proliferative 
changes with an obturating thrombosis. 
Even with only moderate occlusion the 
loss of elasticity in the walls of the vessel 
results in impaired nutrition to the part. 
Not infrequently bone may be formed 
in the media and very rarely a calcareous 
plaque may break off, producing an em- 
bolic form of gangrene. Thrombosis is 
not unlikely to spread distally and proxi- 
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mally to involve the vessel from the foot 
up into the thigh. Although the veins and 
arteries both show changes, the char- 
acteristic lesion is confined to the arteries 
and is more marked in those supplying 
territories most subject to strain. 

The earliest change is an overgrowth of 
the intima which is analogous to a normal 
physiological response. As this hyperplastic 
change progresses, it tends to undergo 
fatty degeneration and as a result there 
follows a proliferation of connective tissue 
which may be diffuse or circumscribed, 
depending on the extent of the degenera- 
tive foci. It is the accompanying fatty 
degeneration that makes this a character- 
istic arteriosclerotic lesion. In smaller 
arteries this process involves the intima 
uniformly, but in larger vessels it is more 
marked in certain crescentic areas that 
narrow the lumen and appear poorly 
supplied with capillaries but rich in hyaline 
connective tissue and secondary degenera- 
tive changes. This lesion is unlike the 
intimal changes in thromboangiitis obliter- 
ans which consist mainly of an increase of 
vascular elements. As this intimal lesion 
progresses there is a characteristic splitting 
or reduplication of the internal elastic 
laminae and a replacement of the fibrous 
tissue by calcareous material which may 
become abundant enough to form bone- 
like plaques. 

Concomitant with the early changes 
in the intima, the media shows merely a 
reactive response which consists of cellular 
infiltration and the formation of new 
vascular channels. As occlusion of the 
lumen progresses these vascular channels 
in the media become more numerous and 
larger as if to compensate for the occluded 
lumen. These large channels or sinuses, 
when present, serve to differentiate arte- 
riosclerosis from thromboangiitis obliter- 
ans in which vascularization does occur, 
but not in the form of large sinuses. After 
the reactionary stage there follows de- 
generation of the muscular fibers and 
separation of these by infiltrating fatty 
deposition. Simultaneously there is fibrous 
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tissue proliferation and a laying down of 
lime in streaks or plaques, and later bone 
formation may occur. 

In the adventitia the paucity of lesions 
is pathognomonic for arteriosclerosis. There 
is no cellular infiltration, and the peri- 
arteritis of thromboangiitis obliterans is 
not present. 

The larger arteries in arteriosclerosis are 
usually seen narrowed by the presence of 
a glossy gelatinous-like tissue of bluish 
pearly and yellowish appearance, arising 
from the wall of the vessel. This is either 
altered clot or proliferated intima with 
degenerative changes within it. If it is 


clot, it is seen on section to be organized. 
At first it contains newly formed vessels, 
but later it undergoes myxomatous and 
hyaline degeneration. 


DIAGNOSIS 

In an individual past fifty years of age 
with a history of intermittent claudication, 
loss of pulsation in pedal vessels, coldness 
and numbness of the extremity, occurrence 
of trophic disorders, blanching of the foot 
on elevation, and the occasional finding of 
rubor when the foot is pendent, one 
immediately recognizes that there is a 
circulatory disturbance which is most 
probably arteriosclerotic. Roentgenograms 
of the affected extremity indicate the 
extent of calcification present, but as 
thromboangiitis obliterans may have arte- 
riosclerosis associated with it, differential 
diagnostic points must be sought. If a 
hyperglycemia is discovered, there is strong 
evidence that symptoms are due to 
arteriosclerosis. 

In thromboangiitis obliterans the age of 
onset is usually between twenty and forty- 
five years, and the patient is, with very rare 
exceptions, a male. The development of 
gangrene is usually preceded by prodromal 
symptoms and signs for weeks, months, or 
years, and some of these are almost 
characteristic. Ischemia and erythromelia 
and trophic changes are more constantly 
present and more marked than is usual 
in arteriosclerosis. Migrating phlebitis is 
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typical and occurs in 25 per cent of cases. 
Gangrene, once it develops, is more apt to 
be dry and spreads less rapidly, due to the 
likelihood of an adequate collateral circu- 
lation becoming established. It not infre- 
quently attacks the upper extremities, 
which almost never become gangrenous 
in arteriosclerosis. 

With gangrene once developed it be- 
comes important to determine whether 
or not the patient has diabetes mellitus 
and if the process has been precipitated 
by faulty circulation or infection plus 
circulatory deficiency. If the foot is cold, 
blanched on elevation, and dusky or cya- 
notic when dependent, it becomes evident 
that local circulation is deficient. Roent- 
genograms of calcified vessels and the 
finding of absent peripheral pulsations are 
in part confirmatory but they give no 
indication of the extent of collateral cir- 
culation present. The temperature and 
color of the part as elicited by the various 
well known tests are of great value as they 
are an index of the degree of collateral 
circulation present. Absence of pulsation 
in the popliteal artery gives no information 
concerning branches arising from the 
femoral artery just above the popliteal 
space. It is these branches which supply 
the upper third of the leg and even down 
to the ankle or base of the toes when col- 
lateral circulation is well developed. 

When gangrene is due to infection or 
septic thrombosis it is usually quite evi- 
dent. A history is obtained of a break 
in the skin which subsequently became 
infected, and the gangrene is of the moist 
variety. The dorsalis pedis pulse is usually 
palpable or if it is not, the foot is warm and 
of fairly good color, evidencing that col- 
lateral circulation is well developed. The 
process is superficial and jocalized, further 
indicating a fair circulation. This type of 
gangrene is more frequently seen in the 
diabetic patient. 


TREATMENT 


Prophylactic measures to prevent com- 
plications in arteriosclerosis are essentially 
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the same in the diabetic gangrene as in the 
non-diabetic. The patient is warned of the 
dangers of excessive walking, exposure to 
cold, the wearing of ill-fitting shoes or 
darned socks, the excessive use of alcohol 
and tobacco, and is especially instructed 
not to cut or trim ingrowing nails, corns, 
calluses, and bunions. In addition, the 
diabetic should be under the supervision 
of a cooperating internist whose objective 
should be to arrest the progress of arterio- 
sclerosis. Joslin believes that an attempt 
should be made to make diabetics tolerate 
100 gm. of carbohydrate daily so that 
fats may be more completely oxidized 
and thus lessen the progress of the arterial 
disease. 

In patients having impending gangrene 
or in those not so threatened, but willing 
to cooperate, an attempt should be made 
to improve circulation. This may be ob- 
tained by the institution of Buerger’s 
postural exercises, hot sitz baths, contrast 
baths, diathermy, heat tents, and the 
administration of typhoid vaccine. 

Trophic disorders should be promptly 
and energetically treated to obtain healing 
and prevent occurrence of infection. Rest 
of the part is essential, and it should not 
necessarily be in the horizontal position. 
Close observation will frequently reveal 
that a more nearly normal color appears 
with a certain degree of dependency. It 
has seemed best to Buerger to maintain 
this optimum position. Dressings kept 
moist with hot hypertonic salt solutions 
are of most value in combating infection. 
In the diabetic the blood sugar must be 
more carefully controlled, as hypergly- 
cemia is common when infections are 
present. 

With the occurrence of gangrene in the 
non-diabetic, the nature and extent of the 
lesion determine the treatment. With 
dry gangrene of one or more toes showing 
a tendency to demarcate, conservative 
means should be given a trial. Dry heat 
is administered and postural exercises 
practiced. When demarcation is estab- 
lished below the plantar arch, the necrotic 
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parts should be pulled away to facilitate 
healing by granulation. Local anesthesia 
should never be used for obvious reasons. 
Should the gangrenous process continue 
to spread, amputation through the thigh 
is immediately indicated. In rare instances 
collateral circulation in the upper third 
of the leg may be adequate enough to 
warrant a trial below the knee. If bleeding 
does not occur at this level, a higher one 
above the knee should be selected. A cir- 
cular amputation with skin closed loosely 
without a drain gives most satisfactory 
results. Eliason and Wright prefer high 
amputations for the following sound rea- 
sons: Healing occurs more quickly and 
shortens the stay in bed, thereby lessening 
the occurrence of complications in these 
senile patients. Shock is greater in high 
amputations but reamputation later carries 
an added mortality of 30 per cent. Stumps 
for artificial limbs should not be considered 
as elderly individuals will not attempt to 
use anything but crutches. 

Should gangrene be precipitated by 
infection, conservative measures will suffice 
if localization occurs. However, if the 
gangrene is due to circulatory deficiency 
and becomes subsequently infected, the 
picture is a different one. Dry heat and 
exercises are contraindicated as they facil- 
itate extension of the process. Immobili- 
zation with the part elevated is indicated 
as are means to induce drainage and 
combat infection. In this type lymphangi- 
tis, edema, and signs and symptoms of 
systemic intoxication are to be expected. 
With occurrence of these, high amputation 
is indicated. 

Numerous radical measures to increase 
collateral circulation have been suggested. 
Some have proved worthless and others 
have not been sufficiently used to warrant 
the drawing of any definite conclusions, 
In pregangrenous states certainly anything 
is worth trying, but once gangrene has 
developed temporizing procedures may 
endanger life. 

To lessen coagulability of blood in cer- 
tain vascular disorders various salt solu- 
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tions have been used by Clardidge, Main, 
Meyer, Stone, Koyana, Steel, McArthur, 
Evans, Maes, and Boving. Although throm- 
bosis occurs in arteriosclerosis and it may 
seem desirable to lessen the process, it 
must be pointed out that any procedure 
necessitating multiple venipunctures is 
not unattended with danger in_ the 
arteriosclerotic patient. 

Surgery of the sympathetic system can 
hardly be expected to produce vasodila- 
tation in non-elastic arteries and is there- 
fore of no value. 

Bernheim has performed a periarterial 
sympathectomy in 8 cases and reports it 
as a “tiding over process.’ He claims that 
it relieves pain, dilates any vessels that can 
be dilated, and thus serves to tide the 
patient over his stress. He believes that 
it is a simple, harmless procedure worth 
trying in selected cases of patients whose 
blood pressure is high enough to develop 
collateral channels. That this procedure 
has ever produced more than a temporary 
vasodilatation is to be doubted but it 
does relieve pain in some cases. 

Arteriovenous anastomosis between fem- 
oral artery and vein has been demon- 
strated experimentally to be of no value 
by Horsley and Whitehead. They found 
that reversal of circulation takes place 
for only a short distance. 

Because of the extensive collateral cir- 
culation developed in thromboangiitis obli- 
terans, Lewis and Reichert advocated 
ligation of the femoral artery below the 
origin of the profunda, believing that the 
increased systolic pressure obtained proxi- 
mally for a variable time serves to open 
up collateral channels. Certainly such a 
procedure could only be of value when 
the artery is not already occluded. 

In 1913, Oppel ligated the femoral vein 
in 6 cases and obtained favorable results. 
Later Pearse proved experimentally that 
simultaneous ligation of the artery and 
vein resulted in improved function and 
less gangrene than after ligation of the 
artery alone. Since in arteriosclerosis the 
artery is frequently occluded, Morton and 
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Pearse decided to ligate the popliteal 
vein in suitable cases. Later they reported 
that in the g cases so treated the patients 
were relieved of their pain at once and 
experienced a feeling of warmth in their 
feet. Their results were entirely gratifying 
except in those cases in which pulsation 
was absent in the popliteal artery. In 
these they believe a femoral vein ligation 
should be done. This procedure seems to 
offer possibilities in selected cases. In cases 
without marked arterial occlusion the 
artery and vein should be ligated at the 
same time. 

In the diabetic the lesions might well 
be classed as those due to deficient circula- 
tion and those precipitated by infection. 
McKittrick and Root, of Boston, use this 
classification in their book on “Diabetic 
Surgery.” The reader is referred to this 
excellent work for greater detail in the 
treatment of gangrene and infections in 
the diabetic. 

In cases with deficient circulation conser- 
vative measures aim to combat infection, 
remove gangrenous sloughs and stimulate 
circulation and healing. This should be 
attempted in the following types of cases: 

1. Superficial ulceration or gangrenous 
patch below the middle third of the leg when 
the dorsalis pedis pulsation is palpable. 

2. Superficial lesions with slight infec- 
tion in the absence of pulsation of dorsalis 
pedis but with good collateral circulation 
as evidenced by warmth and color that com- 
pares favorably with the unaffected foot. 

3. When healing by first intention has 
failed in the absence of infection following 
any operative procedure on the lower 
extremity. 

Infection is best treated with immobili- 
zation and frequently changed dressings, 
moistened with hot hypertonic salt 
solution. 

Sloughs should not be excised as the 
bases and edges nearly always become dry 
and form a new and larger slough. Moist 
dressings should be maintained until the 
margins of the slough separate so that it 
may be removed by gentle traction. 
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Means to increase circulation in the 
presence of mild infection should be 
judiciously employed. Dry heat is undesira- 
ble, but hot baths are of value when it is 
known that burns will not be permitted 
to occur in the presence of a hypoesthesia. 
Cluzet and Chevallier, in France, have 
reported excellent results from the use of 
diathermy. Buerger’s exercises are of dis- 
tinct value, and limited active exercise 
is beneficial in selected cases. Injections 
of typhoid vaccine, though not yet used 
extensively, should prove of value. 

McKittrick and Root report excellent 
healing and growth of epithelium with 
the use of flamed strips of adhesive plaster 
over healthy granulating areas. 

Operative treatment becomes necessary 
when gangrene occurs in one or more toes, 
when pain persists, when infection endan- 
gers life because of the patient’s poor 
general condition and when economic 
conditions demand it. 

Incision and drainage of a gangrenous 
toe are never indicated; but with a pulsat- 
ing dorsalis pedis or evidence of good 
collateral circulation in the foot, amputa- 
tion of the digit should give a satisfactory 
result and may even clear up an infection 
slightly proximal to it. 

Operative procedures as advocated to 
increase circulation in thromboangiitis 
obliterans, arteriosclerosis, and other vas- 
cular disorders have not been given sufli- 
cient trial in the diabetic to warrant 
discussion; McKittrick and Root feel that 
the delay attending these abortive pro- 
cedures jeopardizes the life of diabetic 
patients with gangrene or impending 
gangrene. 

Eliason and Wright advocate immediate 
and high amputations through the thigh 
when gangrene occurs. In their series 
they show that re-amputations carry an 
added mortality of 30 per cent and that 
50 per cent of their deaths in re-amputated 
cases occurred in those patients who had 
been subjected to useless and temporizing 
operations. 

Major amputations become definitely 
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indicated in cases presenting (1) gangrene 
of one or more toes with absence of dorsalis 
pedis pulse and an inadequate collateral 
circulation in the foot or when there is a 
distinct point of temperature change in 
the lower leg even though the foot is fairly 
warm; (2) gangrene with infection spread- 
ing to deeper structures of the foot; (3) 
evidence of deficient circulation without 
gangrene but with pain unrelieved by 
conservative methods; (4) a viable foot 
but with infection endangering life. 

McKittrick and Root in adhering to 
these rules as outlined had only 6 re- 
amputations in 61 cases, proving that 
conservatism is warranted when the state 
of circulation is determined and fully appre- 
ciated. 

Although most surgeons still amputate 
through the thigh in all cases of diabetic 
gangrene, it has been shown by Maes and 
others that lower levels may be selected 
in certain cases. Because amputation 
below the knee carries a lower operative 
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mortality and favors function, it has been 
used extensively with success by Mckit- 
trick and Root in presenile cases without 
rapidly spreading infection if (a) the skin 
is warm and of good color to the level 
of the ankle; (b) there is good pulsation 
in the popliteal artery; (c) there is no 
evidence of lymphangitis or phlebitis 
above the lower third of the leg. These 
workers use either a circular incision or 
short lateral flaps in the leg and the 
Gritti-Stokes amputation for the thigh. 
More uniform results may be expected 
from the routine use of circular amputation 
in all cases. 

In the diabetic trauma is likely to pre- 
cipitate infection in spite of a compara- 
tively good blood supply. Early energetic 
conservative treatment usually suffices 
but major amputations are indicated in a 
patient with (a) general septicemia result- 
ing from an infected foot; (b) local infection 
too extensive to drain adequately; (c) 
sepsis of a foot which is endangering life. 
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VASCULAR DISEASES OF THE EXTREMITIES 
Il. ERYTHROMELALGIA * 


Amos Maverick GRAVES, M.D. 


NEW ORLEANS, LA. 


N 1872 Weir Mitchell! described a 

vascular disorder of the extremities 

which he appropriately termed “ery- 
thromelalgia”’ to signify the occurrence 
of pain and redness in an extremity. 
Though Paget? and Graves* had previously 
described cases in which these phenomena 
occurred, it remained for Mitchell to show 
that these symptoms always came on 
when the extremities were dependent 
and that they were aggravated by heat, 
relieved by cold or rest, and represented a 
disease entity different from the one 


described by Raynaud. 


ETIOLOGY 


The cause of erythromelalgia is un- 
known. Certain cases, observed sufficiently 
long to rule out vascular obstruction, 
strongly suggest that the symptoms are 
due to a sympathetic nervous system 
lesion, whereas in a few the existence of a 
peripheral nerve lesion seems a probability. 


INCIDENCE 


The disease is rare* there being only 
15 cases of erythromelalgia among 400,000 
admissions to Bellevue Hospital in ten 
years. Cassirer® collected reports of go 
cases, but is doubtful whether all of these 
were erythromelalgia. 


SEX 


Lewin and Benda® found 29 out of 41 
cases occurred in males; Cassirer, however, 
reported 32 women to 46 men affected. 


AGE 


Cassirer found 2 cases for each of the 
first two decades of life, 21 for the third, 
and approximately 11 for each later 
decade up to 60 years of age. 


SITES OF LESIONS 


In Cassirer’s cases the pain and redness 
were localized in both feet in 24, one foot 
in 9, both hands in 13, one hand in 4, and 
in all four extremities in 17. 


CLINICAL COURSE 


The onset is sudden, usually occurring 
during exposure or prolonged exertion on 
foot. The course is usually progressive, 
though at times it is remittent. At first a 
burning pain occurs in the ball of the foot, 
in the great toe or in the heel, whence it 
may extend over the sole of the foot and 
often extends over the dorsum of the foot 
to invade the lower portion of the leg. 
Elevation of the part affords early relief 
and the patient is not greatly disturbed 
for a time, but soon the pain becomes 
more severe and occurs during short 
periods of standing. The manifestations 
may become stationary, occurring daily, 
or intermittently, but more frequently 
there is progression. Merely hanging the 
feet down causes the pain, heat aggravates 
it and relief is obtained only after rest 
and local applications of cold. In this late 
stage of the disease, the pain is of a throb- 
bing nature and is now accompanied by the 
characteristic erythromelia or rubor and 
increased surface temperature. The painful 
areas are marked by a dull, dusky, mottled 
redness, as if the smaller vessels were 
over-distended. With prolonged standing 
the veins become prominent, the arterial 
pulse becomes bounding, and the part 
gets redder and redder in color until at 
length it gives way to a purplish hue. In 
the more advanced and severe cases the 
part is cold and perhaps pale when ele- 
vated. Ultimately, when the part is depend- 
ent, the redness is no longer accompanied 


* Presented before the Surgical Faculty, Tulane University, April 21, 1930. 
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by increased heat, and it more quickly 
gives way to cyanosis. Transitory swelling 
frequently occurs and occasionally the 
part pits upon pressure. 


SYMPTOMS 


In addition to the occurrence of pain 
and redness on dependency of the affected 
part or parts, there are frequently other 
associated symptoms. 

Hyperesthesia, even at rest, is fairly 
constant. The patient can not bear the 
touch of bed clothes and rarely can be 
made to wear stockings or shoes. 

Hyperhidrosis over the affected areas 
is not uncommon. 

About one-fourth of the cases manifest 
trophic lesions such as blebs, atrophy of 
the skin, thickening of the skin possibly 
due to connective tissue proliferation, 
dystrophies of the nails and hair, and, 
rarely, in the late stages, gangrene is a 
possible concomitant. 

Muscular atrophy with an almost total 
loss of functional activity of the hands 


was reported in one case by Weir Mitchell.' 
However, Buerger states that local motor 
disorders such as paralysis, atrophy and 
reactions of degeneration in the distribu- 
tion of one or more nerves, are absent.’ 


OTHER COEXISTING DISEASES 


Both functional and organic diseases 
of the nervous system frequently coexist. 
Cerebral hemiplegia, paresis, tabes dor- 
salis, myelitis, and multiple sclerosis have 
been known to occur with erythromelalgia. 
Frequently a neuropathic habitus is asso- 
ciated, and psychoneurotic states are not 
uncommon. 


PATHOLOGY 


Of the pathology we know nothing. 
Cassirer® ventures to say it is very probable 
that the cases with local distribution of 
symptoms are due to changes in the pe- 
ripheral nerves, while those with a wider 
distribution of symptoms are more likely 
due to a vasomotor disorder. 
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DIAGNOSIS 


The diagnosis depends upon the mani- 
festations of increased heat, pain, and 
redness when the affected part is depend- 
ent, and the disappearance of these on 
elevation. In the advanced case the differ- 
ential diagnosis is easy, but, in the early 
stages, obliterative vascular disease and 
Raynaud’s disease may be confused with it. 

In Raynaud’s disease, the patient is 
usually a female, the attack may be pre- 
cipitated by cold, it begins with ischemia, 
and it may be relieved by warmth, while 
in. erythromelalgia, heat precipitates an 
attack and cold relieves it. In the latter, 
the absence of gangrene, asymmetry, and 
increased heat in the affected part are 
important differential points. 

Thromboangiitis obliterans when the 
pulses are absent is readily differentiated, 
but early, when only the terminal vessels 
are obliterated the differential diagnosis 
is extremely difficult. In erythromelalgia, 
color displaced by pressure is_ rapidly 
replaced, whereas in thromboangiitis ob- 
literans it returns very slowly. Trophic 
lesions and intermittent claudication, if 
present, in the latter conditions serve as 
differential diagnostic points. The occur- 
rence of ischemia on elevation of the part 
is Important. 

In arteriosclerosis there may be rubor 
and pain with the parts dependent; but 
the absence of pulses and other evidences 
of the disease serves to differentiate it 
from erythromelalgia. 


PROGNOSIS 


The prognosis is poor as to cure though 
the condition may be alleviated by pro- 
longed rest. Gangrene is extremely rare. 


TREATMENT 


In those cases with local distribution 
of symptoms, excision or injections of 
the nerve at fault gives relief; but when 
there is a wide distribution, alleviation of 
the condition can only be brought about 
by prolonged bed rest, massage, electro- 
therapy, and analgesics. Contrast baths 
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and Buerger’s exercises may be of value 
if they can be tolerated. 

Moleen’ reported that suprarenal sub- 
stance benefited one of his cases. 

Mayesima® reported a favorable result 
obtained by section of posterior nerve 
roots as suggested by Foerster.'° 

Leriche’® states that nothing can be 
expected from sympathectomy. Davis and 
Kanavel'! report the only case benefited 
by such a procedure. Their diagnosis in 
this case appears to have been established 
on the fact that the dorsalis pedis and 
posterior tibial pulsations were readily 
palpable. That these vessels may pulsate 
when thromboangiitis obliterans involves 
only the peripheral smaller vessels is well 
known. In view of this and the fact that 
their patient, a Russian Jew, manifested 
rubor with coldness instead of increased 
temperature in the toes and dorsum of 
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the foot only, one is justified, possibly, in 
considering this a case of thromboangiitis 
obliterans with vasospastic symptoms until 
further observation definitely establishes 
the diagnosis. 
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COMPRESSION FRACTURE OF THE SPINE 
WITH A REPORT OF 49 CASES AT FORDHAM HOSPITAL* 


SAMUEL W. BoorsTEIN, M.D., F.A.C.S. 


NEW YORK CITY 


RACTURES are on the increase along 

with modern industrial accidents. 

Spinal fractures, which are among the 
most serious, also show an increase. Even 
when the condition is recognized early, 
it is a serious problem and difficult to treat. 
If rational treatment is not provided, 
early disability is common. In some 
unrecognized cases, disability may begin 
late and progress gradually. 

A great deal of the confusion in treat- 
ment is due to the lack of statistics. Many 
patients die before careful examinations 
can be made, while others require treat- 
ments for so long a time that they tend to 
wander and no one physician can follow 
the case to a complete cure. Most of the 
fractures occur in industrial work, and in 
automobile and train accidents, and the 
final results are complicated through the 
process of litigation. Studying statistics is 
interesting and valuable, but it is particu- 
larly important to study end-results. 

As a member of the staff at Fordham 
Hospital, I found my interest in these cases 
aroused through the considerable number 
of spine fractures that I encountered. 
Fordham’s location, in a section of dense 
automobile traffic, was a factor in this. 
In 1925 I' reported 61 cases, the number 
treated there from 1915 to 1925 inclusive. 
Since that time up to the end of 1929, we 
had 47 additional cases, making a total 
of 108. Of these, 49 were of compression- 
fracture type constituting 45 per cent of 
the total. These cases will constitute the 
report on which this paper is based. For 
the readier understanding of the subject, 
a brief review of the symptoms and treat- 
ments is perhaps advisable. 

Osgood® asserts it frequently happens 
that compression fractures are not recog- 
nized early; diagnosis is faulty; they are 


often treated by unsound methods and 
serious disability ensues; the medico-legal 
aspect is important. We know how to 
treat them and in uncomplicated cases, if 
we apply this knowledge, a return to full 
wage-earning ability may be confidently 
expected. This knowledge is not being 
generally applied. 


ETIOLOGY 


Compression fractures may be caused by 
either direct or indirect violence. In nearly 
all typical cases, the mechanism of direct 
trauma is forced hyperflexion or jack- 
knifing of the spine. In addition to trauma 
in the longitudinal axis as occasioned by a 
fall on the head, the feet, or the buttocks, 
compression fractures of single vertebrae 
may be caused by a sudden uncoordinated 
demand on the muscles of the back as in a 
sudden turning of the trunk or by a false 
step. Examples of indirect forces are: 
violent contractures of the extensor 
muscles of the back which have led to spine 
fractures of the fourth and fifth lumbar 
vertebrae. “It is worth while remembering 
that a definite and potentially disabling 
compression fracture may be caused by 
surprisingly simple and seemingly slight 
accidents” (Osgood).°® 

“The importance of a fracture of a 
vertebra depends not so much upon the 
fracture itself as upon the degree of dis- 
location of bone or bony fragments and the 
amount of injury to the spinal cord and 
nerve roots” (Elsberg).* 

The fractures are situated most fre- 
quently in the lumbodorsal and the upper 
lumbar region. Athletes and men whose 
occupations are such as to render them 
liable to severe injury, as laborers and 
truck drivers, are the most frequent 
patients (see Table tv). 


* Submitted for publication September 5, 1930. 
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INCIDENCE 


The percentage of compression fractures 
was 45, (Table 1), thus agreeing with 
Osgood*® who claims that somewhat more 
than 40 per cent of all fractures of the 
spine are compression fractures. 


EXAMINATION OF AN INJURY TO THE SPINE 


Scudder’? suggests, as an aid in the 
examination of the spine, finding the 
answers to the following 4 questions: What 
was the nature of the accident? What 
does palpation of the spine reveal as to the 
nature of the lesion? What is the level of 
the lesion? Is the lesion partial or 
complete? 


SYMPTOMS AND SIGNS 

Osgood’s® warning is pertinent: 

Two things must constantly be borne in 
mind: First, early typical symptoms and signs 
of compression fracture of the spine may be 
masked by the general shock of the accident 
and the frequent more painful associated 
bruises or fractures. Second, even in the 
absence of such masking complications, the 
symptoms of these potentially serious lesions 
may be so slight as to warrant only suspicion of 
a compression fracture. In all cases of possible 
injury to the spine, if this warrant is conscien- 
tiously served, future disability will be arrested. 

A. Pain.—Increased by pressing down on 
the head and shoulders in the long axis of 
the column. 

B. Limitation of Motion in all directions 
is the most constant sign. In the sprain 
of the back, the motion is limited in certain 
directions only. Pain may be absent, but 
limitation of motion is always present. 

c. Tenderness over the spinous process 
is almost constant. 

p. Persistent Weakness of the back occurs 
in all cases. Patient is unable to do any- 
thing, even the mildest type of work. 

E. Deformity: Angulation kyphosis is 
usually present at the level of the lesion. 
The projection of the spinous process 
produces the kyphosis. In early cases, 
the kyphosis may be lacking. 

F. Involvement of the Cord: In a consider- 


Boorstein—Fracture of Spine 


APRIL, 1931 


able percentage of cases of spinal fractures, 
the cord is involved. The absence of cord 
symptoms does not however exclude frac- 
ture of spine. “If the cord has been only 
slightly injured the symptoms due to 
loss of motor and sensory power may be 
only slightly marked; but, if the cord has 
been crushed in its complete transverse 
diameter, there is at once a loss of all 
motor power, of all sensation, of the reflexes 
below the level of the lesion and with it a 
loss of the functions of the bladder and 
bowels” (Elsberg?). After a trauma to 
the vertebrae, the x-ray examination may 
be entirely negative, and yet the patient 
may have a most serious cord lesion. Some 
patients may show at first the signs of a 
partial lesion of the cord, but after a few 
days, due to a secondary softening, they 
develop the symptoms and signs of a 
complete transverse cord lesion. On the 
other hand, it is not at all unusual for the 
x-ray to show a very marked fracture and 
dislocation of bone in an individual who 
has few or no signs or symptoms of injury 
to the spinal cord or nerve roots. 

G. Kiimmell’s Disease or Posttraumatic 
Kyphosis: In some cases, after a period of 
improvement, there develop pain and 
weakness of the spine followed by neuro- 
logic and motor disturbances of the legs. 
There may be a kyphosis. If untreated, 
these symptoms increase. These phenom- 
ena are believed to be due to a rarefying 
osteitis. 


COMPLICATIONS 


The complications usually encountered 
are neurologic symptoms (where the cord 
is involved), fractures of the laminae, 
fractures of the transverse or spinous 
processes or fractures of the bones below 
the knee. Where one vertebral body is 
involved, the complications are rather rare. 

Fractures of the transverse and spinous 
process seem to be comparatively unim- 
portant lesions. The only difficulty is 
that these frequently occur in industria! 
accidents and legal entanglement com- 
plicates the proper result. 
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ROENTGENOGRAPH IN INJURIES OF THE SPINE 


A moderate degree of compression of the 
superior surface of the body will not be recog- 
nized in the anteroposterior view. The lateral 
view is the most satisfactory one for determin- 
ing the size, shape and to a great extent the 
internal structure of the various bodies, as well 
as for showing the intervertebral spaces. The 
anteroposterior view often leads one to believe 
that there is decided narrowing, even occasional 
obliteration, of the intervertebral spaces in this 
region. Yet when the case is examined from the 
lateral view one finds the narrowing of the 
spaces to be only apparent and not actual. 
This view is the only one by means of which 
one may obtain an accurate idea of laminae 
and spinous processes. A negative opinion as to 
roentgen findings might be unjust to the patient 
by not indicating the proper treatments. 

Increased density of actual breaking along 
the superior margin, usually anterior, of the 
vertebral body under question may frequently 
be shown, even in cases of very slight fracture. 
Frequently, there is apparent lifting of the 
dense cortical bone along the vertebral edge 
plus increased density, suggesting impaction 
of the bone trabeculae of this portion of the 
body. Late examination will show a certain 
amount of callus or new bone deposited along 
the area of the compressed bone which is easily 
visible. In most of these cases, lipping of the 
anterior margin of the body, similar to hyper- 
trophic changes is found about three months 
after the injury. Persons over forty-five years 
of age will show more rapid development of 
hypertrophic changes or spur formation than 
younger individuals. 

When the condition is not realized and the 
case continues to be ambulatory over a period 
of three or six weeks or longer, the changes 
found are rather characteristic; there are 
signs of atrophy of the body, the marginal 
edges are less sharply defined, as is also the 
fracture line. About the site of the fracture, 
there may be soft part involvement and 
organized hemorrhage to a certain extent. It is 
this sort of case that may cause hypertrophic 
changes, spur formation and evidence of 
nature’s effort to anchor this body to the one 
above or below. 

If immobilization of a fracture is attempted, 
films made at the end of the fifth week of 
treatment and at later intervals will show 
rearrangement of the sharpness of bone outline 
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and the disappearance of the indefinite increase 
of density about the body. Eventually the 
body assumes normal appearance except for 
the deformity due to the fracture, and for a 
certain period of time at least hypertrophic 
changes or spur formation as in the untreated 
case will not take place. 

If the case continues to be unrecognized and 
untreated, the fractured vertebra becomes more 
or less wedge-shaped. This increases the 
amount of hypertrophic change and causes 
ankylosis of the injured body to the one above 
or below it (George and Leonard*). 


DIAGNOSIS 


There are a great many cases of injury 
of the spine, even compression fracture, 
where there is absence of localized, general 
or referred symptoms. It is therefore of 
great importance to emphasize that each 
injured spine should be examined very 
carefully and neurological tests included. 
Frequent reexamination should be made. 
Roentgenographs should, of course, be 
made and carefully studied. 

Diagnosis of fracture of the spine should 
be made on (1) the history of the injury, 
(2) localized tenderness, (3) localized and 
persistent pain in the spine, (4) referred 
pain from nerve roots in the region of 
the injury, (5) weakness and deformity 
of the spine, (6) cord pressure symptoms, 
as abnormal reflexes. 

In several of the cases reported the 
diagnosis was missed on account of mild- 
ness of symptoms (see Cases 11 and v). 

In differential diagnosis, especially in 
the late cases, one has to consider tubercu- 
losis of the spine, malignant disease, 
degenerative hypertrophic arthritis and 
the recently described condition “osteo- 
chondritis deformans juvenilis.”’ 

Tuberculosis presents a very diflicult 
task for differentiation. George and 
Leonard* give a good clue for the differen- 
tiation. “In the compression type of 
fracture there will be practically no change 
in the width of the intervertebral space, 
or at most very little, but the first mani- 
festation of tuberculosis in the roentgen 
examination will be an appreciable narrow- 
ing of the intervertebral space.” 
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PROGNOSIS 


The prognosis depends upon the amount 
of injury to the spinal cord. It is less grave 
than it was thought to be a few years ago. 
In general, the nearer the fracture 
approaches the medulla oblongata and 
the foramen magnum, the more serious is 
the outcome. Death is due in cervical 
fracture to shock and pressure upon the 
medulla. In upper dorsal fractures patients 
ordinarily die in a few days or weeks from 
hypostatic pneumonia. In fractures of the 
dorsal and lumbar regions patients die 
from cystitis, pyelitis and exhaustion. 

Prognosis in these cases is a matter of 
the care given, more than it is of the extent 
of lesion. Recognized in time, properly 
supported, these cases do remarkably well 
after six months or a year. If they are 
neglected, the patient may become and 
remain a cripple. 

Elsberg? gives a very definite suggestion 
for determining whether or not the i injury 
has affected the entire thickness of the 
cord. The patient, with the signs of a 
complete transverse lesion—to wit—the 
loss of all power, loss of all sensation, loss 
of reflexes, loss of control of the bladder 
and bowels, will have one purely spinal 
reflex left. He should be examined every 
day, the examination including scratching 
of the sole of either foot. If this elicits a 
plantar flexion of the large toe for more 
than about two weeks (with the persistent 
loss of everything else) the injury to the 
cord is almost certainly 
on the other hand, the scratching causes a 
dorsal flexion of the large toe, the so-called 
Babinski sign, one may conclude that the 
patient did not actually have a complete 
transverse lesion. 


In the average case of fracture of the spine 
with no nerve symptoms, the prognosis for ulti- 
mate recovery is good. The patient is soon able 
to walk, although this may be only with diffi- 
culty and caution. Some symptoms, however, 
may persist for a considerable length of time, 
especially pain and rigidity. The healing of 
fractured vertebrae is a slow procedure since 
the calius thrown out by the affected vertebrae, 


Boorstein—Fracture of Spine 


irremediable. If 


APRIL, 1931 


as a rule, is comparatively small and forms 
very insidiously. Reckoning from the time of 
injury, the period of disability is from one to 
two years. In most cases a certain impairment 
and weakness of the back however, remains 
permanent so that the patient cannot resume 
any labor which requires a great deal of strain 
or stress (Steindler’). 


TREATMENT 


Immediate: Relief of shock is important. 
After an injury to the back that prevents 
a man from rising, he should be placed on 
a flat stretcher. (The position assumed 
after the injury should be maintained, if 
it does not endanger life, until the surgeon 
sees the case.) At Fordham Hospital we 
are accustomed to putting the patient on 
a Bradford frame immediately. After 
examination, the patient should be cathe- 
terized. Accurate knowledge of the function 
of the kidneys will then be obtained 
during the first twenty-four hours. 

Direct Treatment of Cases without 
Paralysis: Forcible correction (especially 
in dislocation or fracture-dislocation) or 
open operation should be undertaken only 
as a last resort. Treating the bone lesion 
is the first essential. Immobilization of the 
spine with particular attention to the 
prevention of the increase of the kyphosis, 
is to be done immediately. This can be 
carried out by fixation in the extended 
position. The Bradford frame, which allows 
the patient to lie flat on the back with 
hips and shoulders strapped down, answers 
the purpose. Opposite the kyphosis, on 
either side of the spinous processes, pads 
of felt are applied as a corrective measure. 
Day by day the padding can be raised with- 
out discomfort until the desired correction 
is reached. A Rogers frame is very useful 
in reduction of the fracture (Rogers’). 

Occurrence of extreme abdominal pain 
may be a sign of nerve root pressure and is 
an indication for hyperextension irrespec- 
tive of apparent deformity, for hyperexten- 
sion relieves nerve root pressure by opening 
up the foramen. 

After a few days, when the patient Is 
out of shock, a better immobilization can 
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be obtained by a complete plaster-of- 
Paris jacket. Osgood and his school at 
Boston advocate a double plaster shell 
extending from well above the lesion, over 
the buttocks, to just above the knees. 
It must be well padded over bony promi- 
nences but closely and smoothly fitted. 
The patient can lie on this shell on the 
Bradford frame. 

Careful attention must be paid to pre- 
vention of bed sores, the care of the bladder 
and bowels. If the patient is incontinent, 
the greatest care should be taken that the 
skin around the buttocks and genital 
regions does not become irritated from the 
moisture or soiling of the bedclothes. If 
there is retention, the bladder should be 
emptied at regular intervals by catheter. 

The patient remains in complete recum- 
bency for eight or ten weeks. He is then 
allowed to try sitting up in a well-fitting 
jacket or brace. Massage can be begun at 
the end of ten weeks or three months. 
Gradually he is permitted to walk. The 
support is worn, from four months to one 
year. (I am in favor of keeping the brace 
for a full year.) The process of healing, 
which is accomplished by formation of 
bony bridges, should be followed by 
roentgenograms made at regular interv als. 
Some advocate hastening bony union by 
an Albee bone graft. In the opinion of 
others, this is advisable only in the dorsal 
region as the graft immobilizes several 
vertebrae. However, the immobility is not 
harmful as the dorsal region has normally 
very little motion. In the cervical and 
lumbar regions, which are more mobile, 
it is a question whether it is not better to 
allow nature to stiffen only two vertebrae 
instead of using the graft operation which 
stiffens many. 

Osgood’s® opinion in the matter is: 


It is undoubtedly justifiable in a case of 
severe fracture of this type with an irreducible 
kyphosis in a man whose wage-earning capacity 
entails much bending or lifting of heavy weights 
for the surgeon to tell the patient that, although 
he will probably completely recover without 
any operative procedure, a fusion or bone 
graft operation which will comparatively 
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quickly ankylose this portion of the spine is an 
extra safeguard against future weakness of the 
back. The decision should rest with the patient, 
not with the surgeon. 


THE TREATMENT OF SPINE FRACTURE WITH 
PARALYSIS 


The advisability of laminectomy to 
relieve the pressure of the cord is still 
disputed. After the paralysis has been 
diagnosed as complete or incomplete, the 
problem arises as to whether the patient 
will be benefited by the operation. 

Elsberg? summarizes thus: 


Patients with fresh fractures of the spine with 
cord and root symptoms, should rarely be 
subjected to operative interference. If a patient 
has a complete transverse lesion of the cord, 
operative interference can do no good, and if 
the signs are those of a complete transverse 
lesion but the patient has not a complete lesion, 
there is no harm in waiting. The claim so often 
made, that if the patient has a complete crush 
of the cord, the operation can do no harm as 
the condition is hopeless anyway, and if the 
patient has not a complete lesion, the opera- 
tion may do good, is fallacious and should be 
abandoned. 

In the large majority of instances it Is advis- 
able to wait, for the patient can be operated 
upon one or two weeks later if there be an indi- 
cation for operation, with a better chance of 
benefit than immediately after the injury has 
been sustained. 

The only patients with a fresh fracture of 
the spine in whom operative interference 
might be indicated, are those in whom, in addi- 
tion to those with the symptoms of a partial 
loss of function, there is evidence on the x-ray 
films of a marked deformity of the spinal canal 
with pressure upon the spinal canal by dis- 
located bone or bone fragments, and, only very 
rarely the patients in whom there are severe 
root pains from pressure of dislocated bone 
upon one or more sensory roots. 

Operation may be of benefit a few months 
after the injury in patients with persistent 
spinal symptoms in whom the x-ray shows 
more or less marked angulation or deformity 
of the vertebral canal. In these patients, a 
wide decompressive laminectomy may allow 
the cord to bulge backward and thus an acute 
angulation of the cord be relieved. 
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TREATMENT OF KUMMELL’S DISEASE 


Steindler® says: 

Experience shows that the permanent dis- 
ability from Kiimmell’s kyphosis is not very 
high. For compensation one may recommend a 
partial disability based upon one-fourth to one- 
third of the working capacity for one to one 
and a half years, but work may be resumed in 
part again in from four to six months after 
the injury, until gradually the worker’s 
capacity increases to permanent value. 


Treatment: Recumbency in an_ hyper- 
extension position on a Bradford frame for 
six to eight weeks, then patient may be 
permitted to be up and around wearing a 
well fitting plaster-of-Paris jacket, later 
replaced by a corset. 

If symptoms persist, operation may be 
resorted to. 


STATISTICS AND COMMENTS 


TABLE I 
NUMBER OF CASES ADMITTED 


No. of Crush 


Year Total No. 2 
Fractures 
1916 4 2 
1QI7 9 4 
1918 I I 
1919 4 3 
1920 4 2 
1921 5 ‘ 
1922 11 5 
1923 7 I 
1924 7 2 
1925 9 5 
1926 14 4 
1927 19 8 
1928 6 4 
1929 8 4 
Total 108 49 
TABLE II 
Sex Number Per Cent 
TABLE III 
REGION INVOLVED ACCORDING TO X-RAY FINDINGS 
Number Per Cent 
a. Cervical 1-4 .......... 2 
31 
2. Dorsal 1-10......... 4 
F 22 
23 47 
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TABLE Iv 
OCCUPATIONS 


Unskilled worker........ 2 
Students (athletes)................. 3 
Housework..... 2 
I 
Telephone repairman............... 1 

TABLE v 

CAUSE* 
Direct injury, including falls......... 37 

* These statistics are not entirely reliable as most 


of them were falls from windows and automobile 
accidents, hence it was hard to get a definite history, 
whether direct or indirect. 


TABLE VI 
SYMPTOMS IN RELATION TO PARALYSIS 

TABLE VII 

TREATMENT* 

Bradford frame alone............... 3 
Laminectomy: operation......... 
Bone graft: operation............... 2 
No treatments given............... 11 
Died before treatments given........ 5 


* After 1918 every patient was placed on a Bradford 
frame. All these treatments are understood to includ¢ 
the frame. Most of the patients, on whom laminectomy 
was performed, came in the early years of these statis- 
tics. At that time, spine surgery was less highly devel- 
oped than now. 

TABLE VIII 
RESULTS ON LEAVING HOSPITAL* 


Per 

Number Cen 

Left before treatment were given....... 7 14.5 

Improved or cured 

(Of these, two had bone grafts)... ... 23 47 
© 2 
Died before treatment was given....... 5 10 
Died after operation.................. 7 14 
Died from cystitis and bed sores....... 3 6 


* We tried to trace the 27 cases that are reported a 
“improved,” “not improved” and “unknown.” Wer 
able to locate only 13 patients, who reported that th: 
condition remained as reported here. The large numbe 
of fatalities after operation is due to the fact that man: 
patients were operated on which, in later years th: 
neurologists and neurological surgeons would hav: 
hesitated to submit to such radical treatments, © 
would have treated conservatively. 
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CONCLUSIONS 


1. Every case of injury to the spine 
should be examined with extreme care 
to rule out fracture. 

2. Immediate rest should be instituted 
until the examinations are complete. 

3. If it does not endanger the patient, 
the roentgenogram should be made imme- 
diately; otherwise a delay of twenty-four 
to forty-eight hours may be deemed 
advisable. 

4. Radiographs should be taken in two 
views, anteroposterior and lateral. If doubt 
remains, stereoscope films should be taken 
as well. 

5. If the roentgenogram is negative 
but the symptoms point to a fracture, 
another roentgenogram should be made in 
a few days, as it may then show the lesion. 

6. Diagnosis rests on history, localized 
pain and stiffness of the spine. 

7. Fractures of the laminae, transverse 
and spinous processes, articular processes, 
the ribs, the bones of the extremities 
especially the os calcis are frequently 
present, complicate the prognosis and 
influence treatment. 

8. Treatments: Rest on Bradford frame 
then plaster jacket or two plaster shells. 

g. The conservative treatment is at- 
tended by excellent results. Full func- 
tional return may be expected after four 
to six months of recumbency and hyper- 
extension with the spine immobilized in a 
shell or jacket. 

10. Early operation is indicated where 
the x-ray shows dislocated bone pressing 
upon the spinal canal. 

11. Patient with fresh fractures should 
rarely be subjected to operative inter- 
ference. In cases of a complete transverse 
lesion of cord, operative interference can 
do no good. In cases of incomplete lesion 
where there are indications for operation, 
it is more beneficial to wait two to three 
weeks. 

12. Later nerve operations are indicated 
in cases of progressive symptoms and 
where adhesions are present. 

13. All patients having injury in the 
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cauda equina should be operated on, 
since the nerves of the cauda equina are 
capable of regeneration. 

14. In late cases where pain still exists, 
nature has not ankylosed the injured 
region of the spine, and the patient is to 
return to strenuous back-bending labor, 
ankylosing operations should be _ con- 
sidered. They are likely to save time and 
allow the patient to labor without 
apprehension. 


A FEW ILLUSTRATIVE CASES 


Case 1. G. M., male, aged fifty-one, was 
admitted to Fordham July 10, 1925, a few hours 
after having been struck by a street car. He 
was in shock and had complete paralysis of all 
four limbs and no control of the sphincters. 

Examination showed that the lesion was in 
the upper cervical region and roentgenogram 
showed that there was a fracture of fifth 
cervical with displacement of the fragments. 
The patient was put on a Bradford frame, and 
a jury-mast with traction was applied at once. 
In four days he showed some power in the left 
upper and lower extremities. A few days later, 
he began to show some improvement in the 
right shoulder. On July 25, 1925, he regained 
control of sphincters. Power in the lower 
extremities improved. 

In October, 1925, he was taken off the Brad- 
ford frame and a Taylor brace with chin piece 
was applied. The patient continued to improve 
and could even be put in a chair. He used the 
left extremities better than the right. He 
refused to wear the brace in spite of our protest. 
A leather collar was made for him. He began to 
walk in February 15, 1926, with a walking 
table. Put considerable weight on the foot, and 
on walking put weight on the heels first. He 
continued to improve and on August 18, 1926, 
was discharged from the hospital and ordered 
to come to the out-patient department for 
treatments. 

Last Note: January 1927, walked without 
assistance though he had slight spasticity on 
the right side. Dressed and undressed himself. 
Shaved with the left hand. Could use the right 
shoulder and elbow, but could not flex the 
fingers well. Was discharged from Fordham 
Hospital O.P.D. July 27, 1927, using the upper 
extremities fairly well (Figs. 1, 2, 3, 4). 

Comment: Although there was evidently 
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complete paralysis of the extremities and the was brought to Fordham Hospital where he 
roentgenogram showed the fracture, the cord was kept for three days. He showed no symp- 
was not entirely destroyed. By traction the toms whatever; the roentgenogram was nega- 


. 2. Case 1. Sept. 23, 1925. Note good position of 


Fic. 1. Case 1. July 10, 1925. Note dislocation of fifth 
dislocated vertebra. (Retouched.) 


cervical vertebra. (Retouched.) 


Fic. 3. Case 1. January 11, 1926. a. Good posture of 
body and especially good position of neck. s. Ability 
to raise and rotate left shoulder. 

Fic. 4. Jan. 18, 1927. Good callus of fractured area 

cord was released from pressure. Gradually 

there occurred complete union of the fragments. _ tive, and he was therefore discharged. (He wa: 

not seen by me during his stay in the hospital. 
Case u. S. F., male, aged twelve, sus- He came to my out-patient clinic in Jul) 


tained an injury to his spine, May 1921, and 1921. He then had marked spasm in th 
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cervical spine. His head was held to the right 
and flexed forward while the chin turned to the 
left. Any attempt at motion produced pain. 


Fic. 5. (Retouched.) Case u. S. F., Fracture of body of 
fifth cervical. 


There was tenderness over the spinous process 
of fifth cervical. The right hand showed weak- 
ness in motor power but no definite signs of 
paralysis. Marked numbness and cyanosis were 
present. Roentgenogram taken immediately 
showed a fracture of the body of fifth cervical 
(Fig. 5). The boy was readmitted to the 
hospital. A Calot jacket was applied and later 
changed for a leather collar. He made a perfect 
recovery in about ten months (Fig. 6). 

Comment: This case demonstrates clearly 
that the symptoms of a fracture are often 
deceiving. Not even the roentgenogram showed 
the line fracture. It sometimes takes several 
days to bring out the symptoms and if the case 
is lost sight of, grave consequences may result. 
lt may be worth while to emphasize the neces- 
sity of watching these patients. Relief and 
recovery were rapid after the application of 
jacket and collar. 


Case B. E. F., male, aged twenty-five, 
salesman, was in an automobile accident on 
\lay 24, 1927. Was taken unconscious to the 
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nearest hospital where he soon regained con- 
sciousness. An x-ray was taken immediately 
and the radiologist considered it negative. 


. 


Nov 


S. F.. 


excellent position of vertebrae. 


d.) CasE 


12, 1921, 


About an hour later, patient began to complain 
of pain in back of head and neck. A neurological 
surgeon happened to be present in the hospital, 
and was asked by the radiologist to examine the 
x-ray plates. He diagnosed the case as a fracture 
dislocation of the fourth cervical on fifth 
cervical with crushing of the anterior part of 
fifth cervical. Patient was immediately put on a 
board. 

I was called about three days later. Patient 
complained of severe pain in the back of head 
and neck. Any attempt of motion caused 
spasm. Retention of urine and feces, but no 
paralysis. Applied a felt collar, the pain was 
slightly relieved. In two days applied a plaster 
collar with the neck in extension. The pain was 
relieved immediately and patient regained 
control of the sphincters. The x-ray showed 
that the dislocation had been reduced. 

In about two months, the plaster collar was 
changed for a leather collar. Patient was per- 
mitted to walk at that time. In September, 
1927, developed osteomyelitis of the lower jaw, 
probably from marked atrophy of the mandi- 
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ble. He wore the collar about two years till a 
bridge of bone was formed across the anterior 
aspect of the bodies of fourth cervical and fifth 
cervical. At this time an attempt was made to 
discontinue the brace, but patient felt dizzy 
and so it was deemed advisable to continue it 
for some further time. 

At present patient has no pain. Walks with- 
out a limp. Motion of the neck is limited in 
flexion and extension. 

Three months after the accident, patient had 
developed some atrophy of the left calf. In spite 
of the massage, the atrophy remained and even 
today there is a difference of 214 in. There is 
also some atrophy of the left upper extremity. 

Comment: The case was radiographed im- 
mediately, but as the radiologist missed the 
diagnosis that patient was not considered 
seriously injured. Had not the neurologist seen 
the x-ray plates, this patient with a serious 
injury would have been permitted to go 
untreated and in all probability, the cord injury 
would have been tremendously aggravated. 

The length of time that it took to bridge the 
bones was about two years. 

With conservative treatment cited here, so 
much improvement, almost complete cure, was 
obtained. 


Case iv. J. K., male, aged fifty-eight, 
retired. On May 31, 1929, patient was putting 
up window screen, fell from a first story window 
and Janded on his back. Was taken to Fordham 
Hospital unconscious. Regained consciousness 


in the hospital, but had complete paralysis of 
both lower extremities and loss of control of 


bladder and rectum. X-ray showed a crush 
fracture of twelfth dorsal and first lumbar. 
Was put at first on a Bradford frame. On the 
tenth day, a plaster jacket was applied. In 
about four weeks began to have some volun- 
tary motions in the left lower extremity, a little 
later in the right. The sphincteric control did 
not return until very late (about October). He 
stayed in bed about five months, then was 
permitted to sit up. Massage was ordered for 
the lower extremities about the fifth week after 
the accident. Patient was discharged from 
Fordham Hospital on August 31 wearing a 
plaster jacket. By that time the gibbus in the 
back was corrected. Patient however had a 
very large and deep bed sore over the sacrum. 
Had fair power in the thigh and leg muscles, 
but complete paralysis in all the foot muscles. 
On October 2, 1929, patient was fitted up 
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with a spinal brace and plaster casts to the feet 
to permit the patient to walk. He found no 
difficulty in standing in the casts and walking. 
The casts were opened in ten days and massage 
and exercises commenced again. In about two 
months the patient could walk without the 
casts. 

January, 1930: Patient walks freely, though 
has a steppage gait. Is able to climb stairs. Has 
no difficulty in walking the street. The feet 
show fair power in the extensors of the ankle. 
The bedsore healed completely. Is still wearing 
the spinal brace. 

Comment: A patient of fifty-eight, whose 
resistance was certainly low, sustained a crush 
fracture severe enough to cause complete 
paralysis of both lower extremities as well as 
loss of control of rectum and bladder. Still, 
with careful treatments, cystitis was prevented, 
the deformity of spine corrected and complete 
power of the lower extremities regained. 

Both the neurologist and myself were in 
doubt, even after three to four weeks, as to 
whether he would make a good recovery. The 
conservative treatments were however carried 
out conscientiously and successfully. 


Case v. M. A., male, aged thirty-seven, 
manufacturer. Consulted me on February 11, 
1929. About November 11, 1928, was in an 
automobile accident. Sustained an injury to 
the dorsal spine. Was able to walk a bit after 
the accident, but complained of pain in the 
entire back. Was taken to a small hospital! in a 
neighboring town. Was treated there for four 
weeks for a sprain in the back. Only then it was 
noticed that there was a gibbus in the dorsal 
region. An x-ray was taken and a crush frac- 
ture of the tenth dorsal found. A_ plaster 
jacket was applied. Patient complained of 
severe discomfort in the jacket, and had it 
removed in twenty-four hours. Was without 
any support for about four weeks longer when 
an adequate leather jacket was applied. 
Patient stayed in bed another four weeks and 
then began to walk around. Came to New York 
when he consulted me to guide him about 
further treatments. 

Physical examination showed a very marked 
gibbus at the region of the tenth dorsal even 
when lying on the face. Marked spasm of the 
entire spine. Could not bend down to pick up 
objects from the floor. Knee jerks exaggerated. 
No Babinski reflex. No Oppenheim reflex. No 
ankle clonus. 
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Examined the x-ray taken at the first 
hospital and then the x-ray taken a few days 
before consulting me. Found that there had 
been a crush fracture of tenth dorsal. The 
second x-ray showed that the deformity 
increased and the anterior portion of the body 
of tenth dorsal was about one-fourth of normal 
size. The body of the vertebrae has a mushroom 
appearance. There were some large spicules in 
front of the body. 

I applied a plaster jacket immediately in 
marked hyperextension which patient wore 
without discomfort. Kept the patient in bed 
for about two weeks then permitted him to 
walk. Patient wore the cast for three months 
when it was changed for a _ brace. By 
that time, the gibbus has markedly diminished. 
Spasm was gone and the x-ray showed more 
density of the bone. 

Last note on January 28, 1930: Patient 
walks without difficulty. There is still a slight 
gibbus, but not as much as before. Evidence of 
beginning of ankylosis of the spine. 

Comment: A patient with a definite history 
of injury to the spine was treated without an 
x-ray for four weeks. When finally the trouble 
was discovered and a plaster applied, it was 
removed within twenty-four hours and allowed 
to go without a support. 
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Even after a delay of three months, a good 
jacket corrected the deformity and prevented 
further bony changes. 

I wish to thank Drs. Nicoll and Cunniffe, the 
Surgical Directors of Fordham Hospital for 
permission to make studies of their cases. For 
the assistance of the roentgenologists, Dr. I. J. 
Landsman and Dr. H. Hirsch, I also acknowl- 
edge my indebtedness. 
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PERIARTERIAL SYMPATHECTOMY* 


HERBERT T. WIKLE, M.D., F.A.C.S. 


BROOKLYN, N. Y. 


AIN in the extremities has always 

been a problem of great concern to 

the practitioner of medicine, and 
particularly so when it is recognized as 
being of vascular origin. Like all other prob- 
lems which have been difficult to relieve, 
there has been much investigation and 
theorizing as to the cause and relief. 

Neurovascular physiology is still some- 
what indefinite, although there have been 
numerous experiments and much work 
done in this field. Of all the older theories 
advanced relative to the vasodilatation 
and vasoconstriction of blood vessels, 
about the only one which has stood the 
test of time and modern investigation has 
been the work of Claude Bernard! whose 
investigations were begun in 1852. How- 
ever, it Is interesting to note that Senac? in 
1749 thought that the rhythmical contrac- 
tion of the blood vessels was brought about 
by a “‘succus nerveus” which was secreted 
from the nerves and acted as an astringent 
on the vascular wall, and though somewhat 
modified, the modern theory of Lewis*® 
as regards vasodilatation, has a similar 
basis. 

Claude Bernard? was the first to demon- 
strate that there was a change in tempera- 
ture locally after section of the local 
sympathetic supply, and it was his thought 
which is accepted at present that the 
elevation of temperature was due primarily 
to the vasodilatation. It was Claude Bern- 
ard® who introduced the term vasodilator 
nerves. 

As early as 1851 Wharton Jones® demon- 
strated that section of the sciatic nerve 
was followed by vasodilatation in the 
area of innervation. This experiment was 
confirmed by Claude Bernard’ as well as 
by numerous other investigators. 

Much investigation and work have been 
done to establish the central course of the 
vasomotor nerves. At the present time It is 


a general consensus of opinion that there 
exist superior centers in the brain and 
midbrain and that the fibers pass to the 
lateral sympathetic nucleus which is 
located in the posterior horn of the spinal 
cord. From this nucleus they pass through 
the anterior root bundles and the rami 
communicantes albi to the ganglion of the 
sympathetic trunk where the nerves for 
the extremity are interrupted and a new 
neuron is continued through the rami com- 
municantes greisi to the periphery. The 
sympathetic centers for the _ visceral 
organs on the other hand are supposed 
to lie in the innervated organs themselves 
(Auerbach).® 

This explains to a certain extent the 
physiology underlying the vasoconstrictor 
group of nerves which are the nerves 
involved in the pathology where peri- 
arterial sympathectomy can produce relief. 
The vasodilator nerves have not been so 
clearly elucidated although the work be- 
ginning with Claude Bernard was carried 
on by Lovén® in 1866 when he described 
a reflex known as the Lovén reflex. This 
reflex is produced by the stimulation of the 
central end of a cut sensory nerve produc- 
ing vasodilatation in the adjacent area. 
This phenomenon as observed by later 
workers holds good for veins as well as 
for arteries. 

Work upon this group of nerves has been 
continued on up to the present time with 
much controversy and theorizing. The 
generally accepted opinion now seems to 
be that of Ostrumow,” according to whom 
the dilators act as inhibitory nerves on 
the tone of the constrictors. Lapinski"' 
carried this work further in 1926 but at the 
end of his work he denied the existence of 
the vasodilator nerves. However, Ostru- 
mow probably has the most rational 
theory, that is, that the vasodilator nerves 
depress the tone of the constrictor nerves, 
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and it is the interference in this tone of the 
constrictor nerves which makes relief 
possible from a_ periarterial sympath- 
ectomy. On the other hand, Lewis and 
Hanner'? have some following in their 
theory that the nerves secrete a vaso- 
dilator substance which they call the “1H” 
substance and which is identical with 
histamine. Histological observations which 
have been made in an effort to answer 
the question of degeneration of denervated 
muscles of the vessels have not agreed. 
For, Lapinski'* in 1900 made observations 
that would indicate that the degeneration 
took place. But in 1903 and later Floresco' 
and other workers were unable to confirm 
Lapinski’s observations, although Brands- 
burg!® in 1925 records a degeneration of the 
muscle of the heart four months after 
extirpation of the sympathetic. 
Anatomically the generally accepted 
theory is that of Leriche, although 
physiologists who have worked upon this 
subject not only fail to agree with each 
other as regards the long perivascular 
tracks with peripheral nerve centers but 
disagree with Leriche and Policard" whose 
investigations were done on human beings. 
A combined study of this subject, that is, 
a study including both anatomical and 
physiological observations, has only been 
carried on by three investigators, Lapin- 
ski'§ in 1905-06, Hofmann!’ and Engling”™ 
in 1907-08, and Woollard*' 1926. 
Lapinski’s work being the first done com- 
bining both anatomy and _ physiology 
proved that the vasomotor nerves in the 
dog ran in the sciatic nerve. Hofmann and 
Engling after their investigation felt that 
the peripheral ganglionic nerve nets in the 
sense of Bethe cannot exist. Their investi- 
gations were rather indefinite and are not 
conclusive. Woollard in 1926 attempted to 
show that the impulse travels to the 
vessels perivascularly along the peripheral 
nerves and he also felt that the trophic 
innervation of the vessels of the extremities 
cannot at any rate be perivascular. Of 
these three workers only two, Lapinski 
and Woollard, give us any definite informa- 
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tion relative to the anatomy and physiology 
of vascular innervation. Since their experi- 
ments were carried on in cats and dogs I 
feel that the observations made by Lerich 
and others who have worked with him on 
the human being are perhaps worth more 
to us who are working on human beings 
also. 

Leriche and Fontaine*®? have offered a 
theory which does not wholly disagree with 
the experimental, anatomical theories of 
other workers. Their theory avoids criti- 
cism because it is based upon observations 
that were made on human beings. These 
observations led them to believe that the 
motor innervation of the vessels is due to 
peripheral nerve plexuses in the arterial 
wall itself; also that the extrinsic nerves in 
the vessels play the réle of associated fibers 
with pressor and depressor effects. They 
think also that the vasomotor reaction 
should be considered from two standpoints, 
namely, its influence upon (a) the general 
circulation and (b) the local circulation of 
the limb operated upon. 

This first-named reaction was partic- 
ularly noticeable in 1 patient I operated on 
for frostbite. The patient had a bilateral 
gangrene of his feet. A periarterial sym- 
pathectomy was performed on the left side 
with a ligation of the femoral vein. Imme- 
diately postoperative there was a marked 
increase in the circulation on the operated 
side with an increase in circulation onthe 
opposite side which was not operated. This 
improvement was manifested by a definite 
hyperemia and an increase in temperature 
of both feet and legs. Although the gan- 
grene was the same in both feet, the side 
that was operated on healed with skin 
graft, the patient only losing the toes at 
the metatarsophalangeal joint. The im- 
provement in circulation in the side not 
operated on continued as it was imme- 
diately postoperative for a period of ten 
days, after which time the foot progressed 
on to a complete gangrene and amputation 
was necessary. I now feel that if I had done 
a bilateral periarterial sympathectomy in 
the beginning I might possibly have saved 


the same amount of both feet, but I was 
anxious to make a comparative observa- 
tion and this was an ideal case for the 
observations. 

I have usually ligated the femoral vein 
at the time the sympathectomy was per- 
formed. This procedure certainly increases 
the hyperemia and in one case the pain 
was not controlled until a second operation 
was performed and the vein was ligated. 
This was a case of Buerger’s disease. 
Lipschutz** reports unfavorable results 
with ligation cf the femoral vein in Buer- 
ger’s disease. However, Dean Lewis** 
ligates both vein and artery and reports 
good results. Also van Gorder?® felt that 
the ligation of the vein in thromboangiitis 
obliterans is justifiable and that pain and 
gangrene will not be controlled until this 
is done. 

Jaboulay* performed the first periar- 
terial sympathectomy in 1899, and _ his 
results clinically were unsatisfactory. The 
operative procedure remained more or less 
status quo until 1913 when Leriche drew 
attention to the procedure and began to 
stimulate interest. However, very little 
interest was stimulated in this country 
until 1921 when Leriche*? reported before 
the American Surgical Association the 
results in 64 operations. Since that time 
much work has been done in this field by 
various surgeons both here and abroad, 
many of whom have been pupils of Leriche. 
More recently Leriche* presented another 
paper before the American Surgical Asso- 
ciation in which he reported 400 operations, 
298 of which were performed upon the 
periarterial sympathetic. In this large 
series of cases he has operated for a varied 
number of pathological conditions. 

Hey Groves?’ who has visited the Leriche 
Clinic at Strasbourg classifies Leriche’s 
indications for operation under five head- 
ings which seem to cover the many con- 
ditions to which the operation has been 
applied so far and given results. These 
five headings are: (1) pain; (2) vasomotor 
phenomenon; (3) injuries and disease 


of the arteries and veins; (4) chronic and 
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trophic ulcers; (5) bone and joint dis- 
orders. The last-named group Leriche has 
described with rather startling results as 
far as relief of pain and overcoming des- 
tructive bone changes which were demon- 
strable by x-ray. 

It is interesting to note that Leriche® 
feels that periarterial sympathectomy dif- 
fers from ganglionectomy only quantita- 
tively, and not qualitatively. The gan- 
glionectomy gives a more marked and more 
permanent result. 

In my own group of cases which consists 
of g operations on 8 different patients 
there were 2 operations for trophic ulcer. 
Both ulcers were located at the base of the 
great toe, one on the right foot was three 
and one half years old, and the other 
on the left foot was of three years’ duration. 
Both had received treatment, that is, 
curetting, strapping, cauterization, and 
various ointments without evidence of 
cure. They were practically the same size 
and both responded to periarterial sym- 
pathectomy. The right femoral vein was 
ligated and the right femoral artery was 
denuded of its adventitia for a distance 
of about 10 cm. The left femoral artery was 
denuded of its adventitia for about the 
same distance but the left femoral vein 
was not ligated. The ulcer upon the right 
side healed completely in three weeks 
while the ulcer upon the left side took 
almost four weeks to completely heal. 
The ulcer remained healed after the patient 
returned to his home until his death about a 
year later from a general carcinomatosis 
which was proved by an autopsy. 

There was 1 case of varicose ulcer which 
was treated by sympathectomy on the 
femoral artery and ligation of the saphe- 
nous vein. This patient is cured and I hope 
will remain so although it is a bit early to 
make any definite statements. 

There was 1 case of a patient having 
arteriosclerosis and diabetes who had a 
ligation of the femoral vein and periarte- 
rial sympathectomy. He was not relieved 
although there was a marked change in 
the temperature of the leg after the 
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sympathectomy. His pain persisted but 
not quite as severely as prior to operation. 
The gangrene of his great toe which was 
present prior to operation progressed on 
to the point where it was necessary to 
amputate his leg. This patient died a year 
and a half later from his diabetes and senile 
dementia. I believe that had a ramisection 
been performed upon him he would have 
gotten relief from his pain as well as from 
gangrene. Another patient having arterio- 
sclerosis with an unhealed wound following 
an amputation of the great toe three years 
prior to the sympathectomy had definite 
relief from pain and a gradual healing 
of his wound. He had both periarterial 
sympathectomy and femoral vein ligation. 

There was 1 case of Raynaud’s disease 
which was not of the blanching type. 
This patient was not relieved in any way 
and the condition progressed on to ampu- 
tation and death from pneumonia a few 
weeks after his extremity had been ampu- 
tated. The femoral vein was not ligated 
in this case. 

There were 2 cases of frostbite and in 1 
case as we have already explained the 
results were good. The other case we con- 
sidered a failure although there was 
apparently a definite limitation of the 
gangrene for a period of three weeks. The 
foot became markedly swollen and bone 
involvement was present to such an extent 
that amputation was advisable. This pa- 
tient had a four plus Wassermann reaction 
which may or may not have had something 
to do with the failure. 

There was 1 case of endarteritis oblit- 
erans which was not relieved after peri- 
arterial sympathectomy upon the femoral 
artery had been performed, although about 
9 cm. of the adventitia were removed. 
There was slight improvement in the pain 
of the foot and the partial gangrene which 
was present on four of the toes did not 
progress any further or did it clear up. 
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Three weeks later a second operation was 
performed on this patient and the femoral 
vein was ligated. After ligation of the 
femoral vein there was a marked increase 
of the hyperemia of the foot and the 
gangrene present in the toes cleared up. 
The patient slept comfortably at night 
without narcotics. About eight weeks 
after the operation two toes underwent 
a dry gangrene change and were ampu- 
tated. Since amputation, the patient’s 
pain has returned, the wound has not 
healed, and the gangrene has extended up 
his foot. I now feel that this patient 
needed a more prolonged effect and should 
have had a ramisectomy. 

In the summary we might say that the 
anatomical investigations indicate that 
the nerves are divided morphologically 
into two groups: (1) nerves having free 
endings, most frequently medullated to 
their termination. These are found on the 
larger vessels and entirely in the adven- 
titia; (2) nerves which are non-medullated 
but characterized by the formation of 
peripheral nerve nets and extend down 
between the muscle cells. 

Physiologically: (1) the reticular nerves 
of the blood vessels are of a sympathetic 
nature and their function is mainly vaso- 
constriction. They also have vasoconstric- 
tor tone. (2) Vasodilator nerves function by 
antidromic conduction and are probably 
identical with ordinary sensory nerves. 
(3) Physiologists for the most part deny 
the existence of long perivascular nerve 
chains, but this is not true according to 
investigations on human beings made by 
surgeons working in this field. (4) Peri- 
arterial sympathectomy does produce a 
hyperemia lasting usually eight weeks. It 
does relieve pain. The operative procedure 
is simple and has very little risk to it. 
There are many conditions to which the 
procedure has been applied with definite 
relief and often cures. 

[For references see p. 79.] 


HE recurrence of renal stone after 

conservative operation for its removal 

occurs in over 15 per cent of cases. 
These may be divided into two groups, the 
true and false. True recurrence is a new 
formation of stone after its complete 
removal. False recurrence is not a new 
formation, but the persistence of stones 
missed or left behind at the time of 
operation, the so-called left-overs. The 
false form has been the more frequent 
finding in the past. Today the use of the 
x-ray at the operating table has materially 
reduced its incidence. 

The recurrence of renal stone is depend- 
ant upon many factors, both primary and 
contributory. 

The causes of primary renal calculi have 
a bearing on the causes of recurrent stone 
and will be considered first. 

It is possible that the coagulation of 
colloids with precipitation of the crystal- 
loids may occur without any other dis- 
turbing element and although this is 
unlikely, it is difficult to disprove. 

Infection undoubtedly plays an impor- 
tant réle as an exciting cause. This is 
evidenced by the frequency with which 
it is found in stone-bearing kidneys. The 
experiments carried out by Rosenow and 
Meisser emphasize the part played by 
bacteria in the production of renal calculi. 
Rosenow and Meisser implanted a strain 
of green streptococci into the pulp cavities 
of the teeth of six dogs, which were then 
sealed with dental amalgam. This culture 
was obtained from the urine of patients 
with urinary lithiasis. Five of these dogs 
developed renal calculi. 

This experiment is striking and demon- 
strates the selective action of these organ- 
isms. It also emphasizes the important 
part played by infection in producing renal 
calculi. 


RECURRENT RENAL CALCULUS: 
ITS CAUSE AND PREVENTION* 
Rosert H. Hersst, M.D. 


CHICAGO, ILL. 


Impaired drainage is of considerable 
importance in the production of stones, 
and although it is believed by many that 
retention must be associated with infection 
in order to produce them, nevertheless 
there are many cases in which stones are 
found in the urinary tract, the urine from 
which is sterile. 

Concentration of the urine is an impor- 
tant factor in the development of urinary 
lithiasis. This is evidenced by the fact that 
it seems to be more commonly found 
among people living in hot dry zones. Here 
the skin eliminates a large percentage of 
the water, leaving the kidney to deal with 
a very concentrated urine most of the time. 
Mr. R. Campbell Begg, a urologist of 
Wellington, New Zealand, who served with 
the English Army in Mesopotamia, told 
me that the temperature in this region 
during the day rises to 130°F. in the shade, 
cooling off at night to about 100°F. He 
stated that in this temperature urination 
was rarely resorted to, due to the fact 
that most of the water is eliminated by 
the skin and that the incidence of stone 
among the natives was nearly 100 per cent, 
undoubtedly due to concentration. It is 
said that surgeons are commonly affected 
with urinary stone because of their exces- 
sive perspiration during the time spent in 
the operating room, and their failure to 
make up for this loss by an extra intake of 
water. There is little question that many 
people, especially during the cold months 
of the year, fail to take sufficient fluids to 
prevent concentration of urine, thus mak- 
ing themselves more susceptible to the 
formation of stones. 

Urinary stone seems to be more preva- 
lent in certain localities. In some places 
an explanation can be given for this, while 
in others there does not seem to be any 
definite reason. For example, in certain 
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parts of Africa, especially East Africa, the 
parasite Bilharzia hematobia has some- 
thing to do with the production of stone. 
Naturally, urinary lithiasis is frequently 
found in localities where these parasites 
are native. 

The character of the drinking water is 
also said to have an influence on the 
causation of urinary lithiasis, and in 
vicinities where the so-called hard water 
(water containing large amounts of calcium 
and magnesium salts) is drunk, urinary 
stones are supposed to be widespread. This 
is questionable. 

Heredity is also thought to be a con- 
tributing cause, but this is doubtful, with 
the possible exception of cystin stones, 
which have been found not infrequently 
in more than one member of the same 
family. 

Again, diet is given credit as a con- 
tributing agent in the formation of stones, 
undernourishment, especially a vitamin 
deficiency, being charged up to those cases 
which occur in childhood. 

Although the foregoing factors may play 


a minor part, operative trauma, cavity 
formation and disturbed drainage with 
infection offer the most logical explanation 
in the causation of recurrent renal calculi. 


OPERATIVE TRAUMA 


Whenever we are forced to disturb the 
renal parenchyma in the removal of stone, 
we offer an opportunity for recurrence. 
Therefore pyelotomy when surgically 
possible, is a better procedure than nephrot- 
omy. There are calculi which cannot be 
removed through an opening in the pelvis, 
particularly the cases of large branched 
stones and stones locked in the paren- 
chyma. Some stones locked in the paren- 
chyma, the so-called silent stone, in certain 
circumstances should not be removed. | 
refer particularly to small or moderate 
sized stones in the parenchyma, discovered 
by the x-ray, which neither cause symp- 
toms nor disturb the chemistry of the 
urine, nor reduce the renal function. While 
these stones often remain quiescent for 
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years, or even throughout life, nevertheless 
these patients should be observed from 
time to time. In order to remove these 
silent stones incision of the parenchyma 
is necessary, and the trauma produced 
predisposes the patient to recurrence, and 
the recurrent stones in all probability will 
impair the integrity of the kidney. Injury 
to the mucous membrane lining the pelvis 
and calyces during the removal of stones 
gives an opportunity for recurrence; there- 
fore care should be exercised in such 
removal, especially in passing forceps into 
the calyces. 

The cleansing of the pelvis and calyces 
following the removal of stones is of great 
importance. The leaving behind of sand, 
small particles of stone, fragments of tissue 
and blood clots is likely to be the cause 
of recurrence. The lavage of all cavities 
in the kidney with saline solution before 
completing the operation is important. 

Incrustations should be removed, and 
when ulcerations are found they should be 
curetted as they offer a good .bed for the 
re-formation of stone. 

Stones located in a lower or upper calyx 
which have produced dilatation of the 
calyx, or have destroyed the parenchyma 
with cavity formation, are better treated 
by resection of the involved part of the 
kidney than by pyelotomy or nephrotomy, 
because a dilated calyx or a cavity offers an 
excellent opportunity for more stones to 
form. 

Unwarranted fear of hemorrhage or 
leakage following resection has greatly 
limited the use of this valuable operation 
in treating these cases. We have demon- 
strated by experiments on a series of 
dogs, that renal resection does not offer 
any serious danger of either postoperative 
hemorrhage or leakage of urine. This 
procedure is also useful in the treatment 
of calculi located in one part of a double 
kidney. Anomalies such as double kidney 
seem to predispose the patient to stone 
formation. If one part of such a kidney 
contains stone and the other is free, a 
resection may offer a better chance for 
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permanent cure than just the removal of 
the calculi, providing the operation is 
anatomically possible. 


Case of calculous pyonephrosis, 
marked changes in pelvis and calices. 


showing 


Fic. IA. 


The drainage from a_ stone-bearing 
kidney following operation must be ade- 
quate, since faulty drainage is certain to 
be a predisposing cause of recurrence. 

The interference with drainage may be 
located any place along the urinary tract 
from the distal part of the urethra to the 
neck of a renal calyx. In addition to the 
correction of the obstruction, at the time 
of operation it is our duty to see, by 
postoperative roentgenological study and 
further dilatation if necessary, that the 
obstruction does not recur. 

Not infrequently a calyx containing a 
stone has a narrow neck. This should be 
thoroughly dilated at the time the stone 
is removed. 

A narrowing at the ureteropelvic junction 
is a common factor in the causation of 
stone. If found, this should be corrected 
at operation by a thorough dilatation or 
possibly a plastic operation, and it should 
be dilated subsequently if narrowing recurs. 
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Interference with drainage is not uncom- 
monly caused by an abnormal position of 
the kidney. This abnormal position pro- 


Fic. 18. Improvement of case shown in Fig. 1A follow- 
ing drainage and lavage with ureteral catheter, 
making for safer operation for removal of calculi. 


duces an awkward relation between pelvis 
and ureter with resulting poor drainage. 
It is therefore of the utmost importance 
to place the kidney, following the removal! 
of stone, in a position as near the normal 
as possible. It is a mistake following any 
operative procedure on the kidney to drop 
it back and allow it to take any position it 
may happen to fall in. If it does not 
remain in a normal position after replace- 
ment, it should be sutured in place. 

An overlooked stone in the ureter may 
interfere with drainage from a stone-bear- 
ing kidney and may be the cause of recur- 
rence. Therefore careful preoperative 
search should be made, and if a stone is 
found, removed before or at the time of 
removal of the renal stone. 

Stones in the ureter are likely to pro- 
duce a rather severe trauma to the wall 
of the ureter, particularly if they become 
impacted. For this reason ureters should 
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be subjected to postoperative study and 
if any narrowing occurs, dilatation should 
be practiced to prevent retention of urine 


Fic. 2A. Bilateral ramshorn calculi. 
and recurrence of stone. Narrow areas in 
the ureter whether due to stricture or 
conditions outside the urinary tract should 
be corrected at operation or immediately 
after. 
INFECTION 


Knowing the important part played by 
infection in stone production, it should be 
our aim to remove all possible foci of 
infection before any operation on the 
kidney is attempted. If we are dealing 
with an infected stone cavity it should 
be resected if surgically possible. If not, 
and the kidney appears worth conserving, 
drainage should be instituted. 

In cases of severe calculous pyonephro- 
Sis, preoperative drainage and lavage by 
means of the indwelling ureteral catheter 
may offer an excellent opportunity of 
converting an infected organ into a clean 
one, and greatly reduce the operative 
danger and the possibility of recurrence. 
Catheter drainage of this kind may help 
to conserve a kidney which otherwise might 
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be destroyed, and may make the removal 
of the stone a safer procedure. 
If any infection remains following oper- 


Fic. 28. Stone fragment left behind in lower calyx, 
following operative removal of stone from left kidney 
of case shown in Fig. 2a. 


ation, lavage and drainage of the renal 
pelvis and calyces by means of a ureteral 
catheter should be carried out until the 
kidney urine is sterile. These infected 
kidneys deserve carefully carried out post- 
operative study over a long period of time 
in order to prevent recurrence of stone 
from infection. 


NEPHRECTOMY 


One of the difficult problems in the 
prevention of stone recurrence is the 
question of indication for nephrectomy. 
Here one’s surgical judgment is often 
sorely tried. The preoperative pyelo- 
graphic, functional and _ bacteriological 
studies are of vital importance, but at 
times even with the knowledge of these 
findings, it is necessary to make the 
decision between removal of stone and 
nephrectomy after the kidney has been 
exposed. 

Although cystinuria and the formation 
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of cystin stones are comparatively rare 
conditions, they occur sufficiently often 
to deserve consideration. The removal of 


Fic. 34. Impacted stone in left ureter, numerous small 
stones in upper part of ureter, large stones in pelvis, 
and small stones in calices. 


these stones by surgical methods other 
than cystoscopic should be avoided if 
possible due to the fact that these patients 
continue to have excess of cystin in the 
urine throughout their lives and once 
surgical methods are instituted their prob- 
lem becomes more and more difficult. 
Recurrence is almost certain. By keeping 
the ureters well dilated these patients will 
pass fairly large stones and some that are 
too large to pass may at times be broken 
up by catheter manipulation because they 
are soft as long as they remain in the body, 
becoming very hard on drying. 
Undoubtedly one of the most important 
factors in the recurrence of renal calculi 
is the failure to remove all stones or 
fragments. Even in cases which have been 
subjected to a most careful preoperative 
roentgenological study, stones are very apt 
to be overlooked for the following reasons: 
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1. They may fail to produce a shadow 
on a film taken with the kidney in the body. 
2. Two or more stones may be super- 


Fic. 38. (Same case as shown in Fig. 3A.) Film of left 
kidney taken on flank during operation, showing 
one stone still present in middle calyx. 


imposed on one another, producing one 
shadow. 

3. When a stone is removed, especially 
with instruments, a small piece or pieces 
may be broken off and left behind and 
promptly cause recurrence. 

4. They may be seen on the film but not 
found at operation. 

Practically all of these conditions may 
be avoided by fluoroscopy of the exposed 
kidney before its replacement as described 
by Braasch;! or better still by placing a 
small film behind the delivered kidney and 
exposing it to the x-ray as described by 
Quinby.? This small film in all probability 
will show any stone or fragments which 
have been overlooked and will help in 
locating those which have eluded the 
operator. If this method is carried out 
routinely, the cases of recurrent renal 
calculi will be greatly reduced. The use of 
these methods is not a refinement but an 
absolute necessity in the surgery of renal 
calcull. 
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UNDESCENDED TESTIS 
REVIEW OF THIRTY-TWO OPERATIVE CASES* 


ARTHUR GOETSCH, M.D. 


BROOKLYN, N. Y. 


HE subject of undescended testis has 

interested mankind for many cen- 

turies and the literature abounds with 
references to this peculiar anomaly. The 
condition of retention was recognized long 
before Hunter in 1786 gave the subject 
great prominence. It is said that Tamer- 
lane, the Conqueror of Western Asia in 
the 14th century was afflicted with the 
deformity. Paré made references to it in 
his writings. Koch of Miinich was the first 
man to have operated (in 1820) for correc- 
tion of the malposition. Emperor Con- 
stantine forbade under penalty of ostracism 
any person who, undertaking the operation 
for radical cure of hernia, performed castra- 
tion. Sixtus v in 1587 prohibited men hav- 
ing undescended testes from marrying 
under penalty of excommunication. 

The etiology of undescended testis is 
obscure. Imperfect development and dys- 
function of the gubernaculum and imper- 
fect development of the scrotum have been 
suggested as prominent factors. Kiittner 
thinks retention is due to shortening of the 
spermatic cord. Fetal peritonitis causing 
peritoneal adhesions is given as the etiology 
by others. 

Grossly, the undescended testis is sub- 
ject to great variations in consistency and 
shape. Thus it may be normal in size or 
show variations from slight to complete 
atrophy and may be soft and flabby or 
firm and fibrotic. While Hunter regarded 
an undescended testis as “exceedingly 
imperfect,” it has been abundantly shown 
that such a testis may not necessarily be too 
seriously damaged and that any consider- 
able changes in its structure are secondary 
and for the most part dependent upon 
persistent malposition. This view has 
recently gained great weight by the experi- 
ments of Moore at the University of Chi- 


cago, Wangensteen at the University of 
Minnesota and by others in this country 
and abroad. Thus, it has been shown in 
dogs, cats and other experimental animals, 
that the normal testis which has been 
transplanted into the abdominal cavity 
undergoes atrophy and loses its spermato- 
genic function in a comparatively short 
time and will show degenerative changes 
in the seminiferous tubules and further- 
more that replacement of the damaged 
organ into the scrotum causes reestablish- 
ment of the spermatogenic function and a 
restitution to normal of the histological 
picture. According to these investigators, 
the intra-abdominal temperature is too 
high for the proper function and develop- 
ment of the testis and as a result degenera- 
tive changes occur within two weeks in 
normal testes that have been transferred 
to the abdomen. The lower temperature 
of the scrotum thus seems essential for 
normal and complete spermatogenesis. 
The scrotum ts well equipped for local heat 
regulation. There is no insulating layer of 
fat between the skin and the dartos muscle. 
A heat regulatory mechanism is further 
suggested anatomically and physiologically 
by the laxity of the scrotum and the fact 
that through the medium of the dartos and 
the cremasteric muscles, the testis moves 
independent of voluntary control. Thus in a 
cold environment, the testis is held in a 
high scrotal position and when exposed to 
warmth, it lies in a dependent position. 
Whether the thermal theory is correct or 
not, the scrotum seems necessary to a 
maintenance of a normal histological pic- 
ture in the testis. If then a normal anatom- 
ical position of the testis is necessary to its 
complete growth, it is logical to assume 
that full development of the retained 
testis may best be facilitated by its opera- 
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tive replacement in the scrotum before it is 
seriously damaged. It has long been taught 
that the testis has two main functions. 


Fic. 1. Normal testis ( 130) from man twenty-one 
years old, showing generous distribution of essential 
elements, both parenchymatous and _ interstitial. 
(Department of Anatomy, Long Island College 
Hospital.) 


Primarily through its germinal epithelium, 
it is a spermatogenic organ and secondarily 
through the interstitial cells of Leydig, 
it is responsible for the development of the 
secondary sex characteristics. 

Much controversy has taken place re- 
garding pathological changes that take 
place in the undescended testis. Hunter, 
as previously noted, stated that the re- 
tained organ was structurally imperfect. 
Astley Cooper taught that all bilateral 
cryptorchids had loss of reproductive 
power due to absence of spermatogenesis, 
whereupon one of his pupils, a cryptorchid, 
committed suicide. However, histological 
examination in this case showed evidence 
of spermatogenesis in both testes. Cooper’s 
view is practically universal although 
Brunzema cited the case of a patient 
with bilateral cryptorchidism who having 
had no children by his first wife, married a 
second time and became the father of 
four children. This brilliant accomplish- 
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ment may be open to various interpreta- 
tions. Bilateral cryptorchids though they 
usually lack spermatogenesis are by no 
means necessarily lacking in sexual power. 

Southam and Cooper in 1927 showed 
that at whatever position the prepuberty 
testis is arrested, it is (in many areas at 
least) frequently identical in structure and 
relationship to that of the corresponding 
scrotal organ. The younger the age at 
which a retained testis is examined, the 
more nearly normal are the structural 
elements apt to be and conversely the 
longer a testis remains in an abnormal 
position, the more likely will there be 
degenerative changes. 

The changes found in retained testes 
are recognizable more and more as puberty 
approaches and usually are most marked 
in testes arrested in the abdomen and the 
higher parts of the inguinal canal. There 
is a gradual dissolution and atrophy of the 
tubules and if the process continues, the 
tubules may disappear entirely, and later 
there is more or less replacement fibrosis. 

The interstitial cells of Leydig are appar- 
ently not greatly influenced by the abnor- 
mal position. They are in abeyance during 

early childhood and appear normally in 
greater numbers at puberty and in adults. 
Frequently, in the undescended testis, 
there is an apparent overproduction of the 
interstitial cells which is doubtless more 
relative than actual owing to the less 
numerous and smaller spermatic tubules. 

Undescended testis occurred in the pro- 
portion of 5 to 1000 in Scotland among 
recruits in 1916 and 1917 and 2 to 1000 
among Austrian recruits. The American 
War Department gave the ratio as 3 to 
1000 among our own recruits. In general 
we may say that unilateral or bilateral 
cryptorchidism occurs roughly five times 
in 1000. This was Kocher’s estimate. The 
matter therefore warrants our serious 
consideration. Right-sided arrest occurs 
much more commonly than does left-sided. 
This may be in agreement with the fact 
that the left testis usually descends some- 
what earlier than the right. 
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COMPLICATIONS 

Malignancy: No greater diversity of 
opinion exists about anything in surgery 
than the question of malignancy in the 
undescended testis. Certainly the older 
teaching that there is an increased ten- 
dency to malignant degeneration in the 
undescended testis is open to grave doubt. 
Thus in 62 cases of abnormally placed 
testis, Biidinger found only 1 case of 
malignancy and during the same period he 
noticed 8 cases in normally placed testes. 
In 1923, Tanner reported a case of bilateral 
teratoma testis of a carcinomatous nature 
in a person with normally descended 
testes, and in 1915 Coley cited a case of 
bilateral abdominally placed testes with 
malignant degeneration. Eccles reported 
the occurrence of undescent 854 times in 
the examination of 74,800 patients with 
hernia. Yet, in the entire series there was 
not a case of malignancy. In 46 cases of 
sarcoma of the testis observed during a 
period of twenty-five years previous to 
1919, Cunningham had never seen a case 
of malignancy develop in an undescended 
testis. However, since that time (i.e., 
up to 1924) he had seen 4 cases. He was 
thus unable to draw any conclusions. 
Hinman, however, emphasizes the sus- 
ceptibility of the abnormally descended 
testis to malignancy and urges the necessity 
of operative intervention before puberty. 
Malposition may present theoretical fac- 
tors predisposing to malignant change. 
Thus when a testis is resting in the inguinal 
canal or near the external ring, it is con- 
stantly exposed to repeated trauma, irrita- 
tion and pressure which if unrelieved, may 
tend to malignant degeneration, just as 
these same factors are said to produce ma- 
lignancy elsewhere. Von Kahlden pointed 
out that abdominal testes are not as apt 
to develop malignancy as the inguinal 
ones that are exposed to trauma and 
irritation. Szymanowski, a colleague of 
Pirogoff, died of metastases following an 
operation by Pirogoff for malignant de- 
generation of the left inguinal testis. 
Possibly if he had been given the benefits 
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of operative scrotal replacement in child- 
hood, he might have been spared this fate. 

Hernia: During fetal life, an evagination 
of peritoneum, the processus vaginalis, 
is projected into the inguinal canal. The 
testis gradually descends from its original 
position below the kidneys and migrates 
through the inguinal canal into the lower 
limits of the scrotal pouch where it is 
held at birth or soon after presumably by 
the gubernaculum testis. With the com- 
plete descent of the testis, the processus 
vaginalis fuses throughout its inguinal and 
scrotal portion excepting at the lower 
end, where it forms the tunica vaginalis 
testis. Complete fusion of the process 
occurs only when complete descent of the 
testis has taken place. Hence a congenital 
hernial sac is practically always found in 
association with a true undescended testis. 
This being the case, certain dangers are 
constantly present. Thus incarceration and 
strangulation of the associated hernia 
may take place as happened in 3 cases 
in our series (roughly, 1 in 10). (Table 1.) 

Torsion: Torsion of the cord seems more 
prone to occur in undescended testes 
than in those that occupy normal positions. 
Torsion occurred twice in our series (in 
the ratio of 1 to 16). (Table 1.) Torsion 
of the testis and strangulation of the 
associated hernia may be hard to differenti- 
ate as both cause pain, nausea and vomit- 
ing and local swelling. Ileus usually is 
absent in torsion. However, in either event, 
procrastination is dangerous and emer- 
gency operation should be resorted to as 
soon as possible. 

Hydrocele: Hydrocele is a comparatively 
frequent complication. In 1 case in our 
series, a right ectopic testis was found 
projected above the external ring over the 
external oblique muscle and was accom- 
panied by a huge hydrocele of the cord 
that was carefully excised en masse and 
was by actual measurement 14 cm. in 
length (Fig. 4). The testis was slightly 
undersized and was brought down to a 
midscrotal position by means of the Bevan 
technique. 
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Nervous Disorders: Certain clinical find- 
ings have long been known to accompany 
undescended testis. Enuresis was relieved 


Fic. 2. Boy, aged fourteen. Bilateral undescended 
testes. Stigmata of degeneration. Bilateral ptosis, 
left internal strabismus, large ears, thick lips, flat- 
tened nose, etc. 


in 1 case of Brunzema by scrotal replace- 
ment of an undescended testis. We had one 
similar experience. In a boy nine years of 
age who had been unsuccessfully treated 
for bedwetting, there was prompt cessation 
of the enuresis after low scrotal replace- 
ment of the undescended right testis. 
Hypothryoidism seems to accompany the 
condition in some cases and the literature 
contains a number of references to cases in 
which thyroid extract acted favorably 
upon imperfect descent. We have not had 
this experience. There is a tendency to the 
eunuchoid type of individual in some cases. 
Marked stigmata of degeneration have been 
associated with bilateral undescent. We 
met stigmata in mild form several times 
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in our series; once in striking fashion. In 1 
case, a boy of fourteen years with bilatera 
undescent, there was great mental defec 


“1G. 3. Section from testis of patient shown in Fig. 2. 
Notice degeneration and decrease in size of tubules 
but persistence of interstitial cells notwithstanding 
poor type of individual, bilateral undescent, stigmata, 
etc. Even in most unfavorable cases, testis is thus 
not a total loss. Sections from more favorable cases 
show more normal histological picture. 


tiveness, bilateral ptosis of the upper 
eyelids, left internal squint, large thick 
ears and lips, flattened nose and other 
stigmata of degeneration (Figs. 2 and 3). 
One-sided undescent is not so frequently 
associated with stigmata although neurotic 
disturbances are frequently present: chorea, 
mental deficiency, epilepsy and perverted 
personality may occur. Thus, in a boy at 
puberty in whom I found the right un- 
descended testis completely atrophied and 
recognizable merely as a fibrous nodule as 
large as a wheat grain, there was marked 
personality change. The boy was a mis- 
chief-maker, had certain bullying tactics 
especially when dealing with younger 
children and showed marked thieving and 
lying propensities and had some of the 


‘ characteristics of a sadist. It is interesting 


that his left testis was markedly oversized 
(compensatory hypertrophy?). 

In postpuberty cases, neurotic mani- 
festations varying from slight worry and 


>. a ‘Sa 
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mild depressions to symptoms approaching 
frank sexual neuroses are present very 
often. Some adults fear lack of sexual 
power and the ability to procreate and are 
apt to become depressed and even morose. 
Singularly, in 1 case a bilateral cryptorchid 
of twenty-eight years that I have had 
under observation at intervals for the 
past six years, there is marked develop- 
ment of the secondary sex characteristics 
with possibly even more than average 
sexual power. The patient is very muscular 
and robust, has an abundance of abdominal 
and general body hair and is in no way 
nervous or neurotic. Numerous examina- 
tions in New York and elsewhere have 
failed to demonstrate spermatogenesis (Fig. 
6). This fact is more of a worry to his wife 
than to himself. 


OPERATIVE TREATMENT 


Up to 1898 when Bevan first described 
his operation for undescended testis, most 
patients were advised against operation 
owing to the generally unsatisfactory 
results that followed failure to obtain 
satisfactory mobility and proper replace- 
ment. The testis was quite often sacrificed 
because it was believed that ultimately it 
was destined either to complete atrophy 
or malignant degeneration. Also removal 
was said to greatly facilitate the repair of 
the accompanying hernia. 

Sacrifice of the testis is advocated in 
some rather recent texts. Thus for example, 
Rose and Carless state:* “Taking into 
consideration the discomfort occasioned 
by the condition as well as the risk arising 
from the tendency to malignant disease, 
there can be no doubt that the best method 
of treatment is the removal of the testis.” 
In view of our accumulated knowledge, 
the practice of removal as a routine measure 
is indefensible. 

The lack of uniformity of opinion 
regarding indications for and the technique 
of operative treatment is further empha- 
sized by Hoffstitter’s listing of more than 
20 operative methods in 1912. These varied 
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from radical extirpation to various methods 
of fixation and suspension. 

In view of all the past confusion, we 
must seriously ask ourselves whether 
we can offer the patient or his physician 
an operation that will cure the accompany- 
ing hernia, if one is present, that will halt 
atrophy and retraction of the testis and 
that will give an encouraging number of 
late results. We believe this to be possible 
in most of the cases and we believe further 
that the surgeon can satisfactorily accom- 
plish these results by adhering to the Bevan 
principles. Moore’s experimental work pre- 
viously mentioned, the presence of an 
actual or potential hernia in most cases, 
the psychological and physiological fac- 
tors and the dangers from trauma and 
serious complications together with the 
little likelihood of descent if this has not 
taken place at birth or shortly after, 
warrant operative interference as early as 
feasible. Bevan now places the age of 
choice at two years on the grounds that 
the sooner normal anatomical and physio- 
logical conditions are established, the 
quicker normal development will ensue. 
Bevan’s operation aims at sufficient mobil- 
ity of the testis and the cord and its struc- 
tures to permit replacement of the testis 
well down in a newly constructed scrotal 
pouch without tension and if at all possi- 
ble without sacrifice of the spermatic 
circulation. 

The series that I am reporting consist 
of 10 personal cases that I had the privilege 
of operating upon and 22 others that were 
contributed by other members of the 
Department of Surgery at the Long Island 
College Hospital in the past ten years. 
In general the principles of Bevan were 
followed.* Briefly, the operation is as 
follows: The usual inguinal hernial incision 
is made, the inguinal canal is exposed and 
the vaginal pouch is located and freed. 
The sac is incised high up and the testis 
is usually located without difficulty. The 


* A full description of the operation with illustrations 
can be found in the article by Bevan in Chap. Lx1, Vol. 
4, of Keen’s “Surgery.” 
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vaginal process of peritoneum is then 
divided just below the internal ring and 
well above the testis. The neck is carefully 
freed from the underlying cord and its 
structures, and ligated high up as in the 
ordinary herniotomy. The remainder of 
the peritoneum is then freed from the 
cord, and by this procedure more and more 
mobility is developed. Occasionally, espe- 
cially in young children, the vaginal 
process of peritoneum is very thin and 
firmly adherent to the underlying cord, 
and separation may be difficult. Bevan 
facilitates the freeing of the vaginal process 
from the cord by the injection of normal 
saline between the peritoneum and the 
underlying cord. He uses an ordinary 
hypodermic syringe with a fine needle. 
The blebs thus formed render the freeing 
of the cord from the vaginal process a 
great deal easier. Small fibrous bands 
about the internal ring or within the cord 
itself are carefully divided and usually 
produce complete and satisfactory mobility. 
In exceptional cases, the spermatic vessels 
are found unusually shortened and must be 
divided to obtain adequate mobility. This 
latter procedure should be avoided if 
mobility is at all possible without division 
of the vessels as varying degrees of atrophy 
of the testis will most certainly follow if 
the spermatic vessels are cut. In 1925,' 
I reported a small series of cases and was 
then under the impression that the sper- 
matic circulation could be sacrificed with- 
out serious atrophy. I now realize that 
this is not true. Bevan formerly sacrificed 
the spermatic circulation in 10 per cent 
of his cases. Then by more careful attention 
to the details of technique, he was able 
to reduce his percentage to 5 and more 
recently he has divided the spermatic 
vessels in only 3 per cent of his cases. It 
should be emphatically stated in this 
connection that Bevan does not encourage 
the indiscriminate division of the sperma- 
tic circulation. In fact, he decidedly warns 
against this procedure and permits it 
only in comparatively isolated circum- 
stances. Ample mobility having been gained, 
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a pouch is prepared in the collapsed scro- 
tum by blunt digital dissection. The testis 
is then placed in the newly formed scrotal 
cavity where it should be free from even 
light tension. The inguinal region is closed 
as in any ordinary hernial repair without 
transplanting the cord. The entrance to 
the scrotum is closed off with a subcutane- 
ous purse-string suture. 

That the principles of the operation as 
described by Bevan are not rightly inter- 
preted by a good many surgeons is evident 
from the number of poor results. Operative 
failures are usually due to atrophy or 
retraction of the testis or both. Atrophy is 
due to interference with the circulation and 
trauma, and retraction usually follows 
insuflicient mobilization and replacement 
under tension. It should be remembered 
that vascular structures are rather elastic 
and sufficient mobilization should thus be 
obtained to compensate for a_ certain 
amount of contracture after operation. 
Failure to take into account the elasticity 
and subsequent contracture of vascular 
structures is undoubtedly a large factor 
in poor late results. 

Incidental anatomical facts that should 
be borne in mind when mobilizing an 
undescended testis whether in the inguinal 
or abdominal position, are first that the 
vas deferens nearly always has sufficient 
length for proper replacement of the testis 
in the scrotum and second that careful and 
diligent teasing out of the fibrous bands 
in the cord will usually permit complete 
mobility without sacrifice of essential struc- 
tures even though at the moment the cord 
seems too short. A high ligation of the sac 
is necessary and in obstinate cases the last 
centimeter or two of mobility may be 
obtained by extraperitoneal stripping of 
the vas deferens and the component parts 
of the cord. 

In reviewing the 32 cases, I was able to 
get follow-up data in but 15 cases, including 
7 cases personally handled. An honest and 
faithful attempt was made to evaluate the 
end-results in view of the clinical data in 
the cases that were operated upon by other 


New Series Vor. XII, No. 1 


surgeons. Accurate deductions are of course 
not always possible when reviewing the 
results of others but I submit the following 
data as reasonably correct. 


TABLE 1 
PREOPERATIVE DATA 
No. of 
Cases 
Patients operated upon....... 
Age at time of operation: 
214 to 


Right testis 
Left testis involved. ... 
Both testes involved................ 
Complications: 
Torsion of the cord requiring emergency 
operation 
Strangulated hernia..... . 
History of strangulation. 
Evidence of malignancy 
Nervous disorders. .... . 
Bedwetting 
Lowered mentality... 
Stigmata........ 
Neuroses 


TABLE I 
OPERATIVE DATA 


Testis conserved 
Testis removed (almost complete atrophy). . 
Herniotomy performed 
Evidence of malignancy. . sates 
Position and condition of testis: 
(a) Inguinal position. . 
Normal size (prepuberty). . 
Normal size (postpuberty) 
Slight atrophy (prepuberty).... . . 
Slight atrophy (postpuberty)... . . 
Marked atrophy (prepuberty) 
Marked atrophy (postpuberty)....... 
) Intra-abdominal position 
Slight atrophy (prepuberty) 
Marked atrophy (postpuberty). . . 
Normal size (postpuberty) 
Bevan operation performed: 
Without sacrifice of the spermatic circulation. . 
With sacrifice of the spermatic circulation .... 
Position at end of operation: 
High scrotal.......... 
Midscrotal 
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TABLE III 
FOLLOW-UP DATA (15 CASES) 


Evidences of recurrent hernia................-. 

Evidences of malignancy 

Position of testis (4 months to 7% years after 
operation): 
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TaBLe 11 (Continued) 


Low scrotal. . 

Midscrotal. . . 

High scrotal...... 

Lower inguinal 

Missing 
Size of testis: 

(a) Atrophy following the Bevan operation with 

sacrifice of the spermatic circulation. (This 
was done in 3 cases). . 

(b) No change or slight increase following the 
Bevan operation without sacrifice of the 
spermatic circulation 

(c) Marked increase following the Bevan opera- 
tion without sacrifice of the spermatic 
circulation 

(d) Varying degrees of atrophy following the 
Bevan operation without sacrifice of the 
spermatic circulation 

Neurotic manifestations generally relieved in all 
postpuberty cases. 

*This patient has since been operated upon 
(November 15, 1930) and by means of the Bevan 
operation, the right testis is now in a low scrotal posi- 
tion and is of very satisfactory size and consistency. 
The patient is twelve years old, and from present 
indications the end-result will be satisfactory. 


COMMENT 


In a series of 32 cases of undescended 
testis, 


the greater frequency of right- 
sided involvement was noted. Undescended 
right-sided testis occurred three times as 
often as left sided undescent. Both testes 
were involved in approximately 6 per cent 


of the patients. Serious complications 
requiring emergency operation occurred 
four times (in the ratio of 1 to 8). Malig- 
nancy was not encountered. In only 1 case 
was the testis unmistakeably a “total 
loss” and castration was thus performed 
only once. Herniotomy was carried out in 
approximately g1 per cent of the cases. 
The inguinal position was met four times 
as frequently as the intra-abdominal. 
Varying degrees of atrophy occurred three 
times more frequently in the inguinal 
testes than in those found in the abdominal 
position. Neurotic manifestations were 
common in postpuberty cases. Replace- 
ment in the scrotal cavity seemed for the 
most part to exert a generally helpful 
influence on the size and consistency of 
the testis. In 3 cases, there was no demon- 


No. of 
Cases 
21 
4 
I 
oO 
13 
I 
3 
3 
8 
No. of 
Cases 
35 
I 
32 
oO 
. 28 
ta 
33 
3 
16 
Low scrotal............... 6 
No. of 
Cases 
Oo 
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strable hernial sac. Obliteration of the 
neck of the vaginal process had evidently 
taken place normally. But in the vast 


Fic. 4. Right ectopic testis with huge hydrocele of 
cord. Right scrotal cavity collapsed. (Three and 
half years after operation right testis occupies mid- 
scrotal position.) 


majority of our cases, some kind of hernial 
sac was present which is in keeping with 
the findings in other clinics. In no case did 
the presence of undescended testis prevent 
a satisfactory hernial repair and in none 
of the 15 cases followed, was there a recur- 
rence of the inguinal hernia. Where entirely 
satisfactory end-results were not obtained, 
I believe that they can be attributed for 
the most part to failure to entirely compre- 
hend the various steps in the operation 
and the failure to carry out the various 
refinements of technique as given to us in 
numerous contributions by Bevan. 

It is interesting that in 1 case, the 
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operator found the testis in an intra- 
abdominal position with the vas and its 
artery entirely separate from the cord 


Fic. 5. Right inguinal hernia with testis in inguinal 
region at time of operation. Twenty-five months 
after operation right testis, though slightly atrophied 
occupies normal position. 


structures and prolapsed downward into 
the inguinal canal. The general finding of 
a vas of normal length was however borne 
out in this instance. 

In another case, the operator found to 
his surprise that the vas and not the sper- 
matic artery with the accompanying veins 
was the “short” part of the cord. This 
was an interesting anomaly and naturally 
added to the difficulties of mobilization. 
In fact mobilization was quite unsatis- 
factory. I was not able to have a follow-up 
in this case. It is a generally accepted 
clinical notion that division of the vas 
deferens is followed by atrophy of the 
testis; yet some investigators including 
Alessandri of Rome claim that little if 
any atrophy follows division of the vas in 
experimental animals. If this fact should 
be borne out clinically, it might have been 
well for the operator in the case just cited 
to have boldly divided the vas and to have 
conserved the spermatic circulation which 
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was of sufficient length to obtain complete 


mobilization. The problem confronting 
the operator in an occasional very excep- 


+ 


Fic. 6. Bilateral cryptorchid, aged twenty-eight. 
Marked secondary sex characteristics and very 
satisfactory sexual power. Testes in inguinal region. 
Absence of spermatogenesis by repeated laboratory 
tests. Collapsed scrotal cavities. 


tional case may thus resolve itself into the 
following: If either the vas or the spermatic 
circulation must be sacrificed to gain 
sufficient mobility, would it be preferable 
to sacrifice the vas instead of the spermatic 
circulation? I have seen no references to 
the interesting and unusual finding of a 
short vas. 

In 1 case, the operator, notwithstanding 
ample mobility of the cord and testis, 
found that he could not develop a scrotal 
pouch of sufficient size to replace the testis 
without tension. When the operation was 
completed, the testis occupied a high 
scrotal position. It has since retracted 
further. Possibly the Torek procedure 
would have been better in this case. (How- 
ever, see note * under Table 3.) 
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An Italian laborer who had an operation 
elsewhere for left inguinal hernia came to 
me for the relief of severe pain in his left 


Fic. 7. Medical student aged twenty-two. Operation, 
March 21, 1924. Release of inguinally placed, slightly 
undersized right testis. Appearance, April 2, 1925. 
Testis normal in size and consistency and well down 
in reconstructed scrotal pouch. 


groin. There was no visible evidence of a 
testis on his left side but the groin showed 
great scarring from infection complicating 
his previous operation. At operation, a 
badly scarred and atrophic testis was dis- 
covered in the inguinal region. I was able 
to bring the fibrotic and undersized testis 
to a midscrotal position where it has since 
undergone marked growth and develop- 
ment approximating the normal. I was 
about to sacrifice the testis as it seemed 
beyond redemption (Fig. 8). 


SUMMARY 


1. The etiology of undescended testis is 
obscure. 

2. The tendency of the undescended 
testis to become malignant is overesti- 
mated. Furthermore, there is no evidence 
to show that an undescended testis that has 
been properly placed in the scrotum has 
any greater malignant potentialities than 


/t +, - 
y 
' 


we American Journal of Surgery 


the testis that has always had a normal 
position. 
3. Undescended testis is, by virtue of the 


Previous 


aged thirty-seven. 
Operation, Nov. 
17, 1924. Release of badly scarred and markedly 
atrophic left testis from inguinal region. Appearance 
April 2, 1925. Testis in midscrotal position showed 
marked increase in size. Neurotic symptoms relieved. 


Fic. 8. Italian laborer 
unsuccessful operation elsewhere. 


anatomy involved practically always ac- 
companied by a congenital hernia. This 
condition predisposes to serious life-endan- 
gering complications such as strangulated 
hernia and torsion of the cord. Early 
operation is thus advisable. 

4. Careless and indiscriminate sacrifice 
of the undescended testis is not warranted 
since the vast majority of undescended 
testes, including those in the abdomen, 
can be brought down satisfactorily and 
therefore do not interfere either with the 
comfort of the patient or with a satis- 
factory hernial repair. 

5. We have ample reason to believe that 
an undescended testis is by virtue of its 
position not necessarily irreparably dam- 
aged and doomed to dissolution and 
atrophy. 

6. Undescended testes lose the power of 
spermatogenesis but continue to elaborate 
the internal secretion. 
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7. The scrotal position is necessary for 
complete anatomical and_ physiological 
development of the testis. Thus the sooner 
normal anatomical and physiological condi- 
tions are established, the sooner may we 
expect normal development. 

8. Stigmata of degeneration, nervous 
disorders and neurotic states may accom- 
pany undescended testis. 

g. Even the atrophic testis with ques- 
tionable spermatogenesis should be con- 
served for the influence it may exert on 
the development of the secondary sex 
characteristics. The undescended testis 
should also be brought down for the stabil- 
izing influence and moral effect that 
knowledge of its presence in the recon- 
structed scrotal cavity has on the patient. 

10. Sacrifice of the spermatic circulation 
should not be made if mobilization is at 
all possible without division. Loss of the 
spermatic circulation invariably leads to 
high-grade and even complete atrophy. 

11. By means of the Bevan operation, a 
satisfactory scrotal replacement of the 
testis is possible. When unsatisfactory 
results are obtained, we feel that they are 
generally due to failure on the part of the 
surgeon to faithfully and diligently carry 
out the Bevan principles in their minute 
details. 

12. Finally, the problem of undescended 
testis will be solved only when a sufficient 
number of bilateral cases have been oper- 
ated upon in boyhood and studied with 
regard to spermatogenesis and fertility 
before and after puberty. Surgeons should 
therefore follow their bilateral cases most 
carefully and report their late results. 


DISCUSSION 


Dr. I. E. Srris: In view of the experiences 
and observations at Bellevue Hospital and in 
the light of Dr. Meyer’s results, they had 
generally abandoned the Bevan operation in 
favor of the Torek procedure. He believed 
that after the Bevan operation there were too 
many instances of retraction and stressed the 
point that the Torek operation prevented 
retraction and insured a permanent norma 
anatomical position of the testis. The secondary 
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minor operation which is required after the 
Torek operation consists merely of a slight 
plastic to release the fixated testis and repair 
the small scrotal defect. 

Dr. R. F. Barser: The general notion of 
aspermatogenesis in the bilateral cryptorchid 
was by no means always borne out clinically 
and he cited a specific instance to illustrate. A 
bilateral cryptorchid had been responsible for a 
number of impregnations though he had been 
popularly regarded as lacking in spermatogenic 
function. Certain receptive and trusting ladies 
had to their sorrow been able to vouch for his 
powers. 

Dr. ArtHUR GoetscH: With reference to 
the Torek operation: it will be recalled that the 
tables showed a number of cases that were 
followed and in which the eventual position 
of the testis was either too high in the scrotum 
or low in the groin. There was 1 case in which 
the operator noted that his efforts were seriously 
compromised by a very small and resistant 
scrotal cavity. He obtained fair mobility, but 
could not replace the testicle without tension. I 
have had no experience with the Torek opera- 
tion, nor have the other men at the Hospital, 
as far as I know, but in this particular case, 
after studying the Torek procedure and reading 
Dr. Meyer’s reports, I believe the patient 
might have been given the benefits of the 
Torek operation. (However, see note * under 
Table 111.) 

As to the consideration of whether the heat 
regulating mechanism of the scrotum, viz., 
the dartos muscle and the cremaster which are 
necessary for elevation and relaxation of the 
testicle, according to whether the surrounding 
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environment is warm or cold, is conserved by 
the Torek operation, I fear that perhaps the 
dartos reflex would not be preserved. These 
points, however, are merely theoretical con- 
siderations, which perhaps Dr. Siris might be 
able to clear up. I believe something more 
might possibly be done for that type of case, 
no matter how firmly we may be convinced of 
the advisability of the Bevan operation in 
general. 

The literature is sadly lacking in the matter 
of sufficient study of the question of spermato- 
genesis; while it is well to talk about the single 
undescended testicle, it must be remembered 
that there is a testicle on the opposite side which 
may be taking care of the normal physiological 
functions. 

In regard to the question of secondary sex 
characteristics I find that certain people 
believe that possibly the cells of Leydig may 
not have as much to do with this problem as is 
generally supposed. It has been suggested that 
the Sertoli cells are the important if not 
actually the chief ones concerned in developing 
secondary sex characteristics. There is a little 
evidence tending to show that this may be 
the case, because after almost complete loss 
of spermatogenesis, from an histological stand- 
point, the Sertoli cells are frequently present in 
very fair abundance. Thus if their sole function 
were to sustain the spermatogonia, it is reason- 
able to suppose that when the spermatogenic 
tubules disappear, the Sertoli cells would 
disappear with them. Their stubborn resistance 
against dissolution however suggests an added 
function, possibly in developing secondary 
sex characteristics. 
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PRIMARY FIBROMYXOCHONDROSARCOMA 
OF ENDOMETRIAL STROMA* 


Frep W. RANKIN, M.D., AND ALBERT C. BRODERS, M.D. 


ROCHESTER, MINN. 


LTHOUGH fibromyxochondrosar- 
coma (osteogenic sarcoma) Is not 
an uncommon neoplasm of bone and 


Fic. 1. Fibromyxochondrosarcoma situated on posterior 
endometrial wall. It presents a cauliflower-like 
appearance similar to a papillary adenocarcinoma. 


cartilage, its presence as a primary growth 
in the endometrial stroma is so rare that 
it borders on the unique. The following is 
the report of such a case recently observed 
by us. 


A colored woman, aged thirty-six years, came 
to The Mayo Clinic May 6, 1930, complaining 
of menorrhagia and leucorrhea of eighteen 
months’ duration. She had been married twice, 
and had had two children, both alive and well, 
and two miscarriages by her first marriage; 
pregnancy had not occurred after the second 
marriage. The menses began at the age of 
eleven years, were regular and somewhat pain- 
ful. In 1927, laparotomy had been performed 
elsewhere for a pelvic abscess, after which 
there had been a gradual onset of frequency of 
urination, burning, general malaise and fever, 
pelvic pain, vaginal discharge, menorrhagia and 
metrorrhagia over a period of three months. 
She improved after the operation although 
there was considerable drainage for four 
months. Six months before she came to the 
clinic dilatation and curettage were done on 


account of slight menorrhagia, leucorrhea and 
metrorrhagia. Although she was much better 
after this, she still complained of leucorrhea 
and frequency of urination. A few months be- 
fore admission the leucorrhea became worse 
and was blood-stained; accompanying this 
were periods of profuse menstrual bleeding 
lasting five days. There were also cramping 
pelvic pains with the passage of clots. Men- 
strual periods were regular. 

On general examination the blood pressure, 
pulse and temperature were found to be nor- 
mal. A catheterized specimen of urine showed 
pus, graded 1 (8 cells). Erythrocytes and 
leucocytes were normal. The hemoglobin was 
66 per cent (11.1 gm.). Roentgenograms of 
the thorax and pelvis were negative. Teeth 
and tonsils were infected. There was an abdom- 
inal hernia at the site of the laparotomy scar. 
The uterus was enlarged to three times normal 
size and was irregular in outline. The cervix 
was enlarged and contained a cauliflower-like 
ulcerating bleeding mass with several small 
nodules around it. A preoperative diagnosis was 
made of fibromyomas of the uterus, pelvic 
inflammatory disease and _ post-operative 
hernia. 

May 9g, total abdominal hysterectomy was 
done, with bilateral salpingo-oophorectomy, 
appendectomy and repair of the abdomi- 
nal hernia. The patient’s convalescence was 
uneventful. 

On examination of the tissue removed at 
operation bilateral chronic salpingitis and 
perisalpingitis, and bilateral chronic cystic 
oophoritis and perioopheritis were found and 
both tubes were firmly adhered to the ovaries. 
The largest cyst in the right ovary was 1.5 cm. 
in diameter; the largest cyst in the left ovary 
was 2 cm. in diameter. In the edge of the right 
ovary was a fibromyoma 1.5 cm. in diameter. 
The appendix was chronically inflamed. There 
were multiple small fibromyomas of the myo- 
metrium. On the posterior endometrial wall, 
projecting into the cavity, was a soft, gelati- 
nous, cartilaginous, cauliflower-like growth, 8 
by 7 by 3.5 cm. (Fig. 1). The tumor had infil- 
trated the myometrium to a slight degree. This 
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Fic. 2. Fibromyxochondrosarcoma, graded 2, of endo- 
metrial stroma, showing invasion of myometrium by 
round, oval, spindle, and stellate cells. 


tumor presented a diverse histologic picture. 
The cells situated between the endometrial 
glands and in the musculature were round, 
oval, spindle, and stellate (Fig. 2). They ap- 
peared to be differentiating into fibrous and 
myxomatous tissue. Mitotic figures were not 
infrequently seen. Other areas showed that 
the tumor was retaining to some extent the 
cellular structure described, but at the same 
time part of the cells were differentiating into 
cartilage (Fig. 3); other areas showed pure 
cartilage, free from mitosis, and presented the 
picture of a benign chondroma (Fig. 4). A 
diagnosis was made of fibromyxochondro- 
sarcoma, graded 2. 

It is only natural, in commenting on the 
case, to ask how the presence of a carti- 
laginous tumor in an organ where cartilage 
is not normally found can be accounted 
for. Some will say it was due to the presence 
of an embryonic rest. This probably is not 
true. It is well known that fibrous connec- 
tive tissue, mucous tissue, and cartilage 
are closely related; therefore, it is easy to 
see how the undifferentiated cells of such 
tissues could differentiate into any of them. 


Fic. 3. An area in which part of the cells retain the form 
of those presented in Fig. 2 and others are differ- 
entiating into cartilage. 


Fic. 4. Area showing well differentiated cartilage, free 
from mitosis and presenting a picture like that seen 
in benign chondroma. 


> 
r P ap é 
4 ‘ *, “ * 
4 ‘ ‘ \ ah - | ‘ 


SEPTICOPYEMIA 
DUE TO STAPHYLOCOCCUS HEMOLYTICUS* 
Cart G. RoseErtTs, M.D. 


CHICAGO, ILL. 


W., aged forty-five years. American, 
N laborer, married, entered the hos- 
* pital February 22, 1930, complaining 
of pulmonary symptoms that were diagnosed as 
bronchopneumonia. His past history was 
negative except for a herniotomy in 1916 and 
influenza in 1927. His wife had been married 
previously to a man who had died from tertiary 
syphilis. She had been intensively treated 
before her second marriage and three Wasser- 
mann tests were found to be negative. 

During the next three weeks, a number of 
hypodermatic injections were given in the 
region of the deltoid insertion in each arm. His 
progress was uneventful and at the end of the 
third week, he was sitting out of bed prepara- 
tory to going home. On March 10, he had a 
severe chill followed by temperature of 106°F., 
pulse rate 120. These chills recurred two or 
three times daily during the next week; the 
temperature varied from 101° to 105°F., followed 
by drenching sweats. Examination disclosed 
an abscess of each arm at the site of the previous 
hypodermatic injections. These were imme- 
diately incised and drained but the symptoms 
did not subside. 

Laboratory Findings: 

Blood: Hemoglobin, 60 per cent. 
Erythrocytes, 3,050,000. 
Leucocytes, 20,750. 

Polynuclear neutrophile, 90 per 
cent. 

Lymphocytes, 10 per cent. 

Appearance of erythrocytes, very 
distorted. 

Blood sugar, 96 mg. per 100 c.c. 

Non-protein nitrogen, 38 mg. per 100 c.c. 

Urea, 17.9 mg. per 100 c.c. 

Spinal fluid: Negative. 

Wassermann test: 2 plus. 

Blood Culture: Positive for staphylococcus 
hemolyticus on March 15, 31, and April 9. On 
May 5, no growth after forty-eight hours. 

Urinalysis: Specific gravity, 1.020. 

Albumin, trace. 
Indican, 4 plus. 
Cast, hyaline and granular. 


Many blood cells. 
Occasional pus cells. 

Blood Pressure: 140/86. 

During the next three weeks, there developed 
multiple abscesses throughout the body, on 
palmar surface of both hands, dorsal surface of 
right wrist, over right hip-joint and buttocks 
and over external malleolus of right leg. These 
were incised and drained. Myositis, with 
extensive suppuration and sloughing of necrotic 
tissue, provided a baffling problem early in the 
case. Daily injections of mercurochrome No. 
220, I per cent, 15 c.c., were given intraven- 
ously. Repeated blood cultures revealed a 
decrease in number of staphylococci present and 
the general symptoms abated. Because of the 
severe secondary anemia, a blood transfusion 
of 500 c.c. was given during the first week 
following the infection. Two more transfusions 
were given during the next ten days. 

Following the intravenous injections and 
blood transfusions, there was an apparent 
improvement which lasted only a few days, 
and was followed by more abscesses, chills, 
and high temperature. In addition there 
suddenly developed a severe panophthalmitis 
of the left eye, apparently due to infected 
embolus. After consultation with an opthal- 
mologist, it was decided to eviscerate the eye 
under local anesthesia. This was done the 
following day and a large amount of pus 
evacuated. 

In the meantime, neosalvarsan was given 
intravenously and mercury by inunction, as 
it was thought that probably lues had some- 
thing to do with the patient’s lack of resistance. 
Glucose, 5 per cent, 2000 c.c. daily, was given 
to supply the necessary fluids and prevent 
dehydration. Blood culture of April 9 was 
positive for staphylococci but on May 5 the 
culture was negative after forty-eight hours’ 
incubation. 

On April 9 another blood transfusion of 
500 c.c. was given, resulting in general improve- 
ment. The wounds, for the first time, showed a 
tendency to heal, temperature subsiding to 
99°F., the pulse varying from 92 to 100. May 1, 
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symptoms of pulmonary complications ap- 
peared. Previous to this time, repeated x-rays 
revealed no signs of lung involvement. May 2 
after careful examination, it was decided that 
there was a probable lung abscess or localized 
empyema present. Thorancentesis in left mid- 
scapular line revealed thick creamy pus which 
contained long chain streptococci. Drainage 
by closed method was instituted and during 
the next twenty-four hours, over 500 c.c. of 
pus were evacuated. During the next few days, 
patient was irrational at intervals and com- 
plained of considerable pain over right iliac 
region radiating down femoral canal. Ulcera- 
tion and sloughing of tissue over right hip-joint 
until the joint itself was eroded. Pulse became 
increasingly rapid rising to 140, temperature 
varying from 100°F. to 101°F. There was no 
marked abdominal distention or tympanites, 
though involuntary micturition and defecation 
occurred during last few days of illness. Patient 
gradually sank into a coma and died on May 
22, 1930, nine weeks after the beginning of the 
blood stream infection. 

The following is the autopsy report: General: 
Male, poorly nourished, left eye enucleated, 
wound completely healed, no infection or 
inflammation present. Right eye, pupil en- 
larged. There are two ulcers in sacral region, 
one 3 in. long, 114 in. wide, the other 5 in. 
long, 2!4 in. wide, skin absent, the spine is 
exposed and covered with a suppurative mem- 
brane. On right hip a circular lesion, 2 in. in 
diameter, covered with coagulated blood 
(hematoma). On right knee a circular ulcer 
I in. in diameter, on right ankle a small dried 
ulcer. On left hip the bone is exposed, a skin 
defect ca. 214 in. by 2 in. The right leg in 
semiflexion, femur rotated outwards, sole of 
feet inverted. 

Chest: When an incision is made into the 
diaphragm pus empties from abdominal cavity 
under high pressure. In the pericardial cavity 1 
oz. of a reddish serous fluid present. 

Heart: Flabby, dilated, no coagulated blood 
in ventricles. There is a thrombus present in 
the pulmonary artery adherent to the wall, 
attached to trabeculae carneae of right ventri- 
cle. Mitral and aortic valves tendinae, normal. 

Lungs: Left, upper lobe adherent on dorsal 
surface, slightly congested on cut section. 
Lower lobe adherent to dorsal wall of mediasti- 
num, covered with a fibrinous membrane on 
the lower half of dorsal aspect. On cut section 
there is red hepatization. 
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Right, not adherent, moderate congestion. 

Abdominal Cavity: Filled with thick pus, 
which forms a fibrous membrane on the surface 
of intestines. 

Liver: 2000 gm. in weight, grayish color on 
surface. On cut section, normal. 

Spleen: There is an opening in the skin of the 
back which with a probe can be followed to the 
upper third of the spleen. This third of the 
spleen shows a dark red, almost black friable 
mass (hemorrhage). The lower two-thirds of 
the spleen are enlarged, very friable and soft. 

Kidneys: Left, enlarged, capsule strips 
sasily, ecchymoses present on cut surface, 
parenchymatous degeneration. 

Right, capsule adherent, kidney enlarged, 
tissue very soft, ecchymoses on cut surface. 

Genitalia: Normal. 

Mesentery: Inflamed. 

Right Iliac Region: Filled with thick pus. 
The muscular tissue is necrotic, the head of the 
femur is exposed, partly necrotic, the joint 
completely destroyed. The pus of the abscess 
had travelled down the femoral canal. It can- 
not be followed upwards to the vertebrae. 

Diagnosis: Diffuse peritonitis, hemorrhage 
of spleen, iliac abscess, multiple abscesses on 
back and hips, beginning hypostatic pneu- 
monia, degeneration of heart muscle, parenchy- 
matous nephritis. 

Cause of Death: Multiple abscesses, diffuse 
peritonitis, septicemia. No tissue sectioned. 

A voluminous literature has been de- 
voted to streptococcus septicemia, but 
blood stream infection by the staphylococ- 
cus seems to have received much less 
attention. Most writers agree that these 
cases are uncommon in occurrence and 
extremely serious. Phemister! states that 
staphylococci not infrequently enter the 
blood from skin foci with consequent 
inflammation of various structures through- 
out the body. Among the foci, he lists boils, 
carbuncles, acne pustules, impetigo, vac- 
cination wounds, excoriations, blisters, 
etc. He believes that certain strains, re- 
gardless of virulence or portal of entry, 
possess the power of attacking certain 
tissues. Lesions of the nose and accessory 
sinuses are probably an important source 
of infection, while the tonsils and teeth are 
considered as doubtful causes. 

Russum? emphasizes the fact that sta- 
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phylococcic septicemia is prone to follow 
even trivial focal infections such as a 
scratch of the skin, and the prognosis is 
very grave. He has devoted much atten- 
tion to the pathology and has outlined it in 
a comprehensive manner. An_ infection, 
such as occurs in furunculosis and impetigo, 
may be followed by the breaking off of 
thrombi which lodge in various systems of 
the body resulting i in pyemia. As a conse- 
quence there may result: 

First: In the lungs, atypical broncho- 
pneumonia or edema. 

Second: Generalized adenitis; 
splenic tumor, secondary anemia, 
cytosis. 

Third: Heart; endocarditis, 
swelling, abscesses, myocarditis. 

Fourth: Gastrointestinal; submucosal 
petechial hemorrhages. 

Fifth: Kidney; suppurative nephritis. 

Sixth: Osteomyelitis. 

Seventh: Cerebral abscess. 

His experience leads him to believe that 
the mortality is about 70 per cent, especi- 
ally after furunculosis. 

A careful examination of the literature 
available on this subject does not disclose 
many cases directly attributable to infec- 
tion following hyperodermatic injections. 
The case cited in this paper was a direct 
result of such infection, despite the fact 
that he was under the care of a special 
nurse in a hospital of good standing. 
Undoubtedly careful investigation will dis- 
close other cases due to the same cause. 

An interesting feature was the striking 
temporary improvement following the in- 
travenous use of mercurochrome. Despite 
the extreme gravity of the situation, the 
first few injections of the dye caused a 
subsidence of the symptoms and a marked 
decrease of the staphylococci in the culture 
until May 5 when the culture showed no 
growth. 

Piper* reports a number of cases of 
staphylococcus septicemia, including one 
of meningitis, with final recovery of the 
patients. Fox of the University of Pennsyl- 
vania states that before the use of mercuro- 
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chrome he had seen no case of staphylo- 
coccus septicemia recover. Young‘ reports 
7 cases cured by mercurochrome and 5 by 
gentian violet. Attention has been called 
to the incidence of staphylococcus septice- 
mia secondary to mastoiditis and sigmoid 
sinus thrombosis by Harold Lille and 
Joseph Stevens® in an interesting case 
report. 

Gatch, Trussler and Owens‘ believe that 
a certain number of cases will recover with- 
out any special treatment and that too 
much reliance should not be placed in the 
use of dye solutions. They state that with 
the use of gential violet and mercuro- 
chrome, 40 per cent of the cases will im- 
prove, 40 per cent will renain unimproved 
and 20 per cent can be classed as doubtful. 
On the other hand, Churchman’ says that 
even if there are 30 per cent failures in 
using anti-meningococcic serum, yet it 
should not be discarded in the treatment 
of meningitis, neither should some failures 
discourage the use of dye chemotheraphy. 

There seems to be a unanimity of opinion 
that regardless of other treatment, final 
recovery depends upon finding and drain- 
ing of every important suppurating area. 
Myositis and iliopsoas abscesses are fre- 
quent complications in staphylococcus 
septicemia and may prove the deciding 
prognostic factors. The unsuspected splenic 
abscess, which probably perforated into 
the pleural cavity, together with the ilio- 
psoas abscess causing diffuse peritonitis, 
were undoubtedly the factors that rend- 
ered this case hopeless. The blood cultures 
were negative for seventeen days before 
death. 

Russum, Young, Piper, Churchman and 
others, believe that chemotheraphy gives 
promise of decreasing the high mortality 
from this type of septicemia. Churchman 
states that dyes such as gentian violet, 
are carried by the blood stream to certain 
organs of the body, in which they remain in 
concentration for some period of time. It 
is because of this that they have an excel- 
lent chance for exerting bacteriostatic 
effect. 
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If it is true as Phemister has stated in 
his excellent review of this subject, that 
go per cent of hematogenous osteomyelitis 
is due to staphylococcus infections entering 
through the skin, even if there were no 
other complications, this subject would 
merit serious attention and further investi- 
gation. The utmost precaution should be 
used in hypodermatic medication which is 
increasing in popularity and use. Meticu- 
lous care should be used in any surgical 
procedure, however slight it may be, 
involving the skin, always remembering it 
is the normal habitat of the staphylococcus 
and presents an inviting portal of entry. 
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THE DIAGNOSIS AND TREATMENT OF 


ACUTE OSTEOMYELITIS OF 
THE HEAD AND NECK OF THE FEMUR* 


K. H. AyNESwORTH, M.D. 


WACO, TEXAS 


NTRODUCTION. This paper will be 
on the early diagnosis of acute inflam- 
mation of the head and neck of the 

femur and will not consider cases which 
have progressed to the stage of inflamma- 
tion which has spread through the cortex 
of the bone. 

When the diagnosis has been delayed, 
the results of any method of treatment are 
very unsatisfactory. This paper is written 
to emphasize the importance of early 
diagnosis and to show how simple the 
disease is when diagnosed early and treated 


properly. 
ANATOMY OF THE UPPER END OF THE FEMUR 


The anatomy of the femoral neck, 
before complete ossification has occurred, 
has some bearing upon the method of 
treatment proposed in this paper. As 
practically all the patients suffering from 
acute osteomyelitis of the femoral neck 
are children the question of ossification 
must be kept in mind. Long bones increase 
in length by deposition of bone at the 
junction of the epiphysis and diaphysis, 
i.e., the metaphysis. Any disturbance of 
this area by inflammation or by operation 
may seriously affect the length of the bones 
as the patient grows older. 

There are three centers of ossification 
at the upper end of the femur, Le., one 
in the head which appears during the first 
year, one in the greater trochanter which 
appears in the second year and one in the 
lesser trochanter which does not appear 
until the twelfth year; all of these centers 
of ossification fuse between the eighteenth 
and twentieth years. Owing to the location 
of these centers, only one, 1.e., that in the 
head, would be of any serious importance. 
I am unable to find any reliable informa- 
tion as to how much shortening of the 
femur might occur if damage were done 


to the growth line of the upper end of the 
femur in early life. The patients whom I 
have treated or examined after they were 
well, who had suffered damage to the 
femoral neck, have had shortening due to 
loss of bone, deformity, etc., and, therefore, 
the extent of the shortening due to destruc- 
tion of the line of bone growth, if any, 
could not be accurately determined. The 
shortening seemed to be due to destruction 
of the femoral neck. 

It has occurred to me that there is a 
possibility of serious injury to the metaphy- 
sis or growth line by the use of the drill. 
However, it does not do the injury that 
inflammation can and does always do if 
not relieved. While this danger should 
be recognized, it should not deter the 
operation. 

In no instance do the centers of ossifica- 
tion in the trochanter come into considera- 
tion as no surgeon would interfere with 
them. 


ETIOLOGY AND PATHOLOGY 


This description will be very brief as the 
diagnosis and treatment are the features 
of this paper. 

The disease begins in the femoral head 
and neck in the cancellous bone as there 
is no true medulla as elsewhere in long 
bones. The infection is blood-borne and 
the pathogenic organisms lodge in the 
small arteries as septic bacterial emboli; 
the actions of these germs of which there 
are several well-known varieties, but usually 
some form of the staphyloccus, cause bone 
necrosis and death. Stagnation of the 
circulation and necrosis of the tissues 
occur because of the unyielding bone which 
prevents swelling of the tissues and septic 
absorption into the blood stream rapidly 
occurs; it is these conditions which produce 
such serious general symptoms and such 
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severe local manifestations. If the infecting 
organism is of a mild type such as the 
pneumococcus or the patient’s resistance 
is high the pathological process may be 
arrested before necrosis occurs. In such 
cases the symptoms are mild and the 
infection soon subsides. 

In the fulminating types, the strepto- 
coccus is usually the infecting agent and 
the local disease is probably a manifesta- 
tion of a general blood stream sepsis. 
As this paper is based upon early cases 
no further discussion of the pathology and 
its extensions to the joint or in a more 
extensive region of the bone will be 
discussed. 


SYMPTOMS OF ACUTE OSTEOMYELITIS OF THE 
FEMORAL HEAD AND NECK 


The general constitutional symptoms are 
the same as for the various types of any 
inflammation, but they vary greatly in 
their manifestations and intensity. The 
more acute the infection, the more debili- 
tated state of the patient, the greater 
extension of the pathological process and 
the virulence of the infecting organ- 
ism determine, to a large extent, the 
symptomatology. 

Among the general symptoms may be 
mentioned fever, localized pain, tenderness, 
disturbed function of the joint and, in the 
later stages, swelling and edema. There are 
three well observed types of acute inflam- 
mation of the neck of the femur, viz.: 

1. The Subacute Type. This is due to 
the low virulence of the infecting organism, 
such as the staphylococi, usually the albus, 
the pneumococcus and in rare instances 
the colon bacillus. Also, the physical con- 
dition of the patient often assumes great 
importance. For instance, in infection of 
the neck of the femur associated with or 
following any acute general infection such 
as measles, scarlet fever or pneumonia, 
especially in children, the local symptoms 
may be easily overlooked. In such in- 


stances, the involvement of the femoral 
neck may be far advanced before it is 
discovered. 

Then, too, even in otherwise healthy 
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children, the onset may be so insidious and 
the local symptoms so indefinite that its 
real nature may be obscured. In such 
patients, there may be few if any early 
local symptoms and the fever, rapid pulse 
and general bodily discomfort may be 
ascribed to some acute infection. Even in 
such cases, however, an examination of the 
affected joint will disclose tenderness on 
deep pressure, some limitation of move- 
ment of the joint and a tendency to protect 
the joint by holding it in a flexed and 
slightly abducted position. I have observed 
this form of the disease as a sequel of some 
acute systemic infection in nearly all 
instances. 

2. The Acute Type. In this type, trau- 
matism is supposed to play a prominent 
role. I have not found it so. As this type, 
like all other forms of the disease, occurs 
nearly always in growing bones, L.e., in 
children who are subject to all forms of 
mild injuries many times every day in the 
life of the ordinary young person, too 
much emphasis is often assigned to some 
local injury; if trauma were a factor of 
any real importance, could any normal 
child escape? Then, too, if injury to bone 
were a causative factor, the bones most 
subject to osteomyelitis would naturally 
be the ones most often the seat of the 
disease, but such is certainly not the case. 
For instance, the knees, i.e., patella, the 
shin bone, the olecranon, the skull, etc., 
would be uniformly involved. Then, again, 
the seats of infection are in the ends of 
the diaphysis which are deeply situated and 
covered with muscles, other soft tissues 
and the hard, resistent cortex serve as a 
protection to these regions where infections 
always occur. 

The symptoms of the acute type are 
general and local, the child generally com- 
plains first of feeling ill for a short time, 
i.e., a few hours to a day or so, before the 
onset of pain. Fever nearly always precedes 
the pain. The pain is at first mild, but 
rapidly becomes severe; it is a deep boring, 
constant aching near the joint, but not 
in the joint, and limited to a well defined 
area on one side of the joint and not wholly 


82 


American Journal of Surgery 


around the joint as in any acute arthritis. 
The symptoms of a general infection are 
present such as rapid pulse, nausea, 
vomiting, occasionally rigors or chilly 
sensations and frequently mild mental 
disturbances. But pain in the region of the 
end of the bone is the predominant and 
most characteristic symptom. The child 
lies with the affected thigh flexed and 
resents any movement. In early cases 
there is no swelling. Tenderness is at first 
deep and not marked; it is in front and 
along the line of the femoral neck, but 
occasionally it is posterior. Unless the head 
is inflamed, movements of the joint are 
not particularly painful. 

3. The Fulminating Type. In this form, 
the general constitutional symptoms al- 
most completely overshadow the local. 
The toxemia is great, the pulse is rapid, 
the temperature high, delirium marked so 
that often the pain is not complained of or 
even noticed. In this form, the appearance 
of swelling and edema around the affected 
joint are often the first signs to call 
attention to the location of the real trouble. 
Then, it is too late for an early operation. 
The local infection of the femoral neck is 
only a part of a generalized blood stream 
infection. The white blood cell count is 
usually very high with a high differential 
percentage. The urine is not different from 
that of any other acute infection. 


THE DIAGNOSIS OF ACUTE OSTEOMYELITIS 
OF THE FEMORAL NECK 


The diagnosis to be of any real value 
must be made very early in the course of 
the disease. Otherwise, destructive proc- 
esses will occur which will imevitably 
progress to destruction of bone and prob- 
ably the joint; this will cause prolonged 
invalidism, life-long deformity or in the 
worst cases death of the patient. 

This study is based upon 12 acute cases, 
10 of which were children and 2 were 
adults. In 10 the diagnosis was made be- 
fore the inflammation had spread through 
the cortex. The other 2 were far advanced, 
1 was first seen by me on the twelfth day 
and the other on the fourteenthday. 
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The symptoms of diagnostic importance 
were as follows: 

1. Fever of varying degree from 101 to 
105 F. 

2. Rapid pulse out of proportion to 
the height of the fever, i.e., from 120 to 
to 160 per minute. 

3. Mental disturbance from 
psychosis to a wild delirium. 

4. High white blood cell counts with 
very high differential polyneuclear cell 
percentage. 

5. Limitation of movement of the af- 
fected hip. This may be only very slight 
or it may be pronounced even to complete 
fixation of the joint. 

6. Local swelling due to spreading in- 
flammation or edema. This may be scarcely 
noticeable or be fairly marked. 

7. Tenderness of varying degree is al- 
ways present, but in the mild forms of the 
disease it may be very slight. 

8. Chilly sensations or rigors are often 
noticed. 

g. Pain is always present, except in 
the fulminating types when the sensorium 
is so benumbed that the patient is incapable 
of noticing anything. Pain and tenderness 
generally are located very accurately at 
the focus of infection, especially in the 
early cases. When the focus of infection 
is in the head of the femur, pain and tender- 
ness are generally more acute and more 
definitely localized; limitation of motion 
is definitely greater than when the area 
of infection is confined to the femoral 
neck. The child is usually very restless, 
cries out without any apparent reason, 
moves the arms, body and the healthy 
leg freely but holds the inflamed joint 
flexed and immovable. 

The only disease of the joint of similar 
symptomatology which might be confused 
with acute osteomyelitis is acute arthritis 
either rheumatic or infectious; these are 
so rare that I have never seen a case con- 
fined to the hip. When these are to be 
considered the differential points are not 
very clear. Acute articular rheumatism 
in a child involves other joints as a rule 
and is not so acute and is often preceded 


a mild 
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by acute tonsillitis and is associated with 
heart complications such as_ valvular 
sounds, sour sweats, and previous debility, 
etc. The child who develops acute osteo- 
myelitis generally gives a history of pre- 
vious good health. 

A word further as to value of a history 
of traumatism. In none of my patients was 
there such a history which could be re- 
motely connected with the onset of the 
disease. 

The diagnosis should be made within 
twenty-four to forty-eight hours after 
the onset of pain; operation should follow 
without delay. 


EXAMINATION 


The patient should be examined with 
great gentleness as the least roughness 
may set up defensive reactions and the 
most informing part of the examination 
defeated. Palpation of the joint both 
anterior and posterior as well as percussion 
or pressure on the great trochanter and 
thigh should be carefully and methodically 
done in all instances. There is always a 
tender area generally in front along the 
line of the neck or directly behind in the 
opposite region. Percussion on the great 
trochanter causes pain, especially if the 
head is involved. Movements of the 
affected leg will, also, detect tenderness 
or muscle spasm which is often an observa- 
tion of value. In the patients suffering 
from the milder forms of the disease the 
local signs and symptoms are slight during 
the early stages. 

One is justified in making the diagnosis 
of acute osteomyelitis if there are local 
tenderness, limitation of motion, etc., 
associated with local pain and the usual 
symptoms of a general infection; the 
diagnosis is more certain if the cause can- 
not be found elsewhere or in some obvious 
Injury to the joint. 

The x-ray is useless in the early stages 
of the disease, but should always be made 
if there should be a history of trauma; 
also, it is necessary for showing an accurate 
line of the femoral neck when operation is 
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performed. When the x-ray is of diagnostic 
value, the early stage has passed and a 
long, tedious course of invalidism, multiple 


— 


Fic. 1. Operation showing usual site of drill hole. 


operations and a more or less chronic 
septic state lie ahead for the unfortunate 
patient. 


THE OPERATION OF CHOICE 


The operation which I propose is an 
old, but little used procedure. The first 
mention is by Macnamara of Dublin; 
the operation which he proposed and 
performed was very simple and easily 
done. It was carried out by exposing the 
great trochanter through a vertical incision, 
centered just below the base of the great 
trochanter exposing the bone quite well. 
Then, a fairly large drill hole was made 
up through the shaft to the upper end of 
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the neck and then if needed, to the head 
of the femur. A simple drain was used. 

The success of the operation depends 
upon the accuracy of the drill hole passing 
up the center of the neck as it Is quite 
easy to miss this region and for the drill 
to pass out of the neck into the surrounding 
tissues and thus miss the focus of infection, 
which would of course vitiate the opera- 
tion. If pus does not well out, as it always 
does when the inflammatory focus is 
penetrated by the drill, the direction of the 
bit should be changed and another hole 
made. X-ray photographs serve as reliable 
guides to the line of the neck and should 
always be taken prior to the operation. 
There is no shock to the operation and the 
small wound soon heals after the drain is 
removed. 

The one question which ts of the greatest 
importance is the danger which might be 
done to young, growing bone centers which 
might result in later shortening of the 
upper end of the femur. The results of the 
operation are, in early cases, so uniformly 
good that this danger is largely hypotheti- 
cal, and may be ignored, especially when 
compared to the disastrous results through 
the loss of bone in delayed cases. 


CASE REPORTS 


In the series for this paper there are 12 
patients. Two were adults. One adult was 
in the hospital suffering from a chronic 
recurrent osteolmyelitis of the ischium 
with an acute abscess when he developed a 
typical case of acute infection of the 
femoral neck. The operation was carried 
out within forty-eight hours with im- 
mediate relief of the acute symptoms and 
stoppage of drainage within ten days. 
The other was sick about two weeks. The 
operation was performed and much pus 
evacuated but the bone destruction was so 
great that there was a long convalescence 
and deformity. 

The next 10 cases were in children. 
Nine of these were operated on early with 
complete relief before serious bone 
destruction. The stay in the hospital was 
from ten to twenty-two days. There has 
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been no case of deformity or serious 
shortening in these patients. One patient 
was operated on the fourteenth day; 
the results were very disappointing. 


SUMMARY 


1. Acute osteomyelitis of the head and 
neck of the femur is an acute infection of 
the bone, limited in the early stages to a 
small focus. 

2. The symptoms of early infection are 
definite and characteristic and should lead 
to a correct diagnosis. 

3. Operation, preferably through the 
neck to the site if infection followed by 
drainage usually leads to immediate re- 
covery without the spreading of the infec- 
tion to the adjacent bone. 

4. Operation after the infection has 
spread to the cortex and to the soft tissues 
usually does not stop the spread of the in- 
flammation or prevent destruction of the 
bone and the joint with subsequent long 
invalidism and great deformity. 

5. Twelve cases are reported with 10 
early operations which were successful 
and 2 late cases which were failures. 
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A CLINICAL AND LABORATORY STUDY OF THE THERAPEUTIC VALUE OF 
LACTOBACILLUS ACIDOPHILUS* 


Mitton M. Portis, M.p., AND W. R. ALsus 


CHICAGO, ILL. 


N the rather extensive literature con- 
cerning the therapeutic value of the 
bacterium Lactobacillus acidophilus, 

there is a noticeable lack of information 
upon which judgment can be based as 
to the efficacy of this organism in the treat- 
ment of the various gastrointestinal dis- 
orders for which it has commonly been 
recommended. Obviously, if such informa- 
tion is to be of value it must include 
adequate clinical and bacteriological find- 
ings. We have both had considerable 
experience in the therapeutic use of Lacto- 
bacillus acidophilus for a number of years. 
In the past two years we have made a 
combined study of several of the numerous 
preparations purporting to contain viable 
Lactobacillus acidophilus organisms in 
sufficient numbers to have a therapeutic 
effect. We have studied the clinical results 
obtained when these preparations were 
administered to patients suffering from 
amenable ailments and we have at- 
tempted to correlate the bacteriological 
findings of the stools with the progress of 
the clinical picture. 

The value of Lactobacillus acidophilus 
as a therapeutic agent is its peculiar ability 
not only to resist the environmental 
hazards of the intestinal tract, but to 
establish itself and to actually proliferate 
in that environment when ingested in 
sufficient numbers and with regularity. 
It is, then, the attainment of such an 
aciduric flora which is sought for in the 
administration of any preparation con- 
taining this organism. Therein lies its 
claim to recognition as a_ therapeutic 
agent in amenable gastrointestinal dis- 
orders. The value of an aciduric type of 
fecal flora has long been recognized and 
several methods have been employed to 
effect its establishment. For example, 


kaolin has been found advantageous in 
the treatment of certain specific intestinal 
infections and intoxications and its admin- 
istration to laboratory animals and man 
has been shown to result in the transforma- 
tion of the fecal flora from one predomi- 
nantly gram negative in type to one pre- 
dominantly gram positive or aciduric. 
Much has been reported concerning the 
ability of lactose, dextrine, large quantities 
of milk and of diets containing consider- 
able quantities of these products in foster- 
ing an aciduric fecal flora in man. Their 
ability in this connection has _ been 
established. 

Rettger and Cheplin first called atten- 
tion to the implantability of Lactobacillus 
acidophilus and ascribed to it a therapeutic 
value in the correction of disorders at- 
tendant upon a non-aciduric type of 
intestinal flora. Further, they convincingly 
demonstrated the non-implantability of 
Lactobacillus bulgaricus, which was pro- 
posed by Metchnikoff to combat an un- 
desirable intestinal flora. 

The characteristics of the bacterium 
Lactobacillus acidophilus have not been 
well defined. It was first described by 
Moro in 1900 and later in the same year 
by Finkelstein and Tissier. Rahe separated 
it from the morphologically and culturally 
similar Lactobacillus bulgaricus on its 
inability to ferment maltose and designated 
four groups of Lactobacillus acidophilus 
on a basis of sugar fermentations. Albus 
and Holm found that when sodium ricino- 
leate was added to a suitable medium in 
sufficient amount to depress the surface 
tension of the medium to 40 dynes or 
less, that the growth of Lactobacillus 
bulgaricus was inhibited while Lactobacil- 
lus acidophilus grew vigorously. Their 
work was later confirmed by Kopoloff. 


* Read at the Thirty-third Annual Meeting of the American Gastro-Enterological Association, Atlantic City, 
May 5 and 6, 1930. 
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Numerous attempts to identify a type 
organism on a basis of acid production 
have shown the existence of a wide varia- 
tion in the quantity of acid produced by 


the different strains. Colony formation 
and 


studies have revealed so-called “‘x 

‘“‘y” types of Lactobacillus acidophilus. 
The acceptance of the implantability of 
Lactobacillus acidophilus and the non- 
implantability of Lactobacillus bulgaricus 
is a characteristic of certain value which, 
if the suggestion of Albus and Holm might 
prove correct, might be culturally es- 
tablished. They suggest from their work 
that the nonimplantability of Lactobacillus 
bulgaricus is due to its inability to grow 
in a medium of low surface tension. 
Larson has investigated the surface tension 
of the intestinal contents in the region of 
the ileocaecal valve and has found it to 
be 40 dynes, thus adding weight to this 
suggestion. Further review of the cultural 
characteristics and implantability of Lacto- 
bacillus acidophilus is impossible in the 
scope of this paper. Extensive bibliogra- 
phies are to be found appended to the books 
and many papers on this subject. 

It is our hope that with another year 
of study we will have accumulated a 
sufficient amount of material to present 
a detailed analysis of the clinical value 
of Lactobacillus acidophilus. We wish at 
this time to present a preliminary report 
only, a summary of the results of our 
studies thus far. Our observations have 
been made upon patients in private 
practice and upon groups of patients in 
the Cook County Hospital. 

Thus far we have confined our studies 
almost entirely to the results obtained 
by the administration of acidophilus milk. 
We have insisted on a milk that contained 
at least 300,000,000 viable organisms per 
cubic centimeter and one that was not 
more than a few days old. Inasmuch as it 
is important to get the culture into the 
lower bowel as quickly as possible in order 
to keep it viable, it was directed to be 
taken between meals and at bedtime, 
with the stomach empty or nearly so. 
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At the outset, we advised a quart of acid- 
ophilus milk in divided doses and as 
soon as the stools showed a satisfactory 
implantation, the daily dose was decreased 
to two glasses, and, after a few weeks, a 
glass at bedtime often sufficed. In the 
cases where the stools did not show acid- 
ophilus bacilli, lactose in doses of !5 
to 2 oz., was added to each portion of the 
milk. When the patient objected to the 
taste of the milk, the flavor was altered by 
using fruit extracts or chocolate. Occasion- 
ally, patients were found to have no 
tolerance for milk proteins. These were 
given broth culture and lactose in fairly 
large amounts and this was supplemented, 
when necessary, by rectal injections of the 
same culture. In a few cases, we have used 
a chocolate-covered agar preparation which 
we have found to contain viable organisms. 
Even though we used a satisfactory 
acidophilus milk there was a great varia- 
tion in its implantability in the colon. 
Some patients developed a good aciduric 
flora in their stools within a day or two 
while in others a week or more was required 
to bring about this desirable change. In a 
few we could not demonstrate any acid- 
ophilus bacilli at any time even though 
maximum doses of the milk were given. 
When we were not able to obtain an 
aciduric flora by oral administration, in 
some instances we resorted to a thorough 
cleansing of the colon with a high enema 
and then injected several ounces of a 
broth culture on several successive days. 
At the same time we gave maximum 
doses of milk and lactose by mouth. By 
this method even the most stubborn 
cases were changed to the desired flora. 
During the early stage of the treatment 
the patient sometimes complained of gas- 
eous distention. This was probably due to 
the action of the resident gas-producing 
organisms on the lactose of the milk. Such 
disturbance was readily relieved by an 
enema. As soon as the acidophilus organ- 
isms gained the ascendency in the stools 
the trouble disappeared. 
The following laboratory procedure has 
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been adopted in the examination of the 
preparations used and of the stools: Fecal 
specimens from the patients under observa- 
tion were delivered at the laboratory at 
stated intervals and were kept in the ice 
box until plated. The specimens were then 
thoroughly shaken in sterile distilled water 
with glass beads and diluted with distilled 
water following the method of Rettger and 
Cheplin. Platings were made using the 
tomato extract agar of Kulp. This medium 
was found to be most satisfactory for the 
growth of the Lactobacillus acidophilus 
organism. The plates were incubated for 
forty-eight hours at 37°c. At the same time 
that the platings were made, smears were 
prepared for gram stain differential count. 
In one series the plates were incubated in 
an atmosphere of 10 per cent CQ) as 
suggested by Valley and Rettger, but gave 
no appreciably different count from dupli- 
cate plates incubated in the usual manner. 
We are, therefore, of the opinion that the 
value claimed for incubation in an atmos- 
phere of co, is not sufficient to warrant its 
use in this type of work. We feel further 
justification in this by the close agreement 
always obtained between our plate counts 
and stained smears and by the fact that a 
98 per cent implantation could be demon- 
strated on our plate counts. The acido- 
philus containing products used in this 
investigation were frequently plated in 
this manner and were thus checked with 
respect to their content of viable organisms. 

Briefly summarized, the results of our 
studies thus far indicate that in most 
instances, coincident with a demonstrable 
implantation of Lactobacillus acidophilus, 
an improved clinical picture is obtainable 
in those patients with symptoms of direct 
or indirect intestinal origin. The complete- 
ness of the improvement varies with the 
individual and with the degree of implanta- 
tion obtained. We were early impressed 
with the fact that no one dosage of any 
preparation will accomplish an adequate 
implantation in every individual and that 
mass doses, regularly administered, are 
necessary. 


We have studied a relatively large group 
of cases involving chronic constipation. 
When the constipation was not associated 
with structural changes, a definite benefit 
was obtained. Approximately 80 per cent 
were relieved and the majority of the re- 
mainder showed improvement. The stools 
became regular, of bulky, soft consistency, 
and lighter in color, and the gram-positive 
organisms often exceeded go per cent of the 
fecal flora. An especially interesting study 
of constipation was done with a group of 
bed-ridden patients in the fracture wards 
of the Cook County Hospital. Those 
patients of this group in whom implanta- 
tion of Lactobacillus acidophilus was suc- 
cessful were relieved of their attendant 
constipation and had regular free bowel 
movements, so long as treatment was 
continued. 

A small group of cases of chronic 
diarrhea has been available for study. Of 
these cases, only those not associated with 
ulcerative lesions were definitely relieved. 
A few cases of mucous colitis that had 
stubbornly resisted other measures showed 
improvement following the successful im- 
plantation of Lactobacillus acidophilus. 

We have studied a heterogeneous group 
of cases with symptoms of probable 
intestinal origin. In practically all of these 
some clinical improvement was observed 
with alteration of the flora to an aciduric 
type. A typhoid carrier who had obstinately 
resisted all efforts to obtain a typhoid 
negative stool recently came under our 
observation and was given one quart of 
acidophilus milk a day. Coincident with 
a demonstrable implantation of Lacto- 
bacillus acidophilus, the stools became 
free of typhoid organisms. 

We have frequently employed a diet 
consisting of milk, cereals, vegetables, 
fruits, including the natural dextrines, 
and in which animal proteins were given 
in minimum amounts. We have felt that 
such a diet is of assistance in developing 
an aciduric flora and in delaying the dis- 
appearance of the flora after the adminis- 
tration of the organisms has been stopped. 


Our experience thus far confirms that 
of others that the maintenance of an acid- 
uric flora reduces putrefactive bacteria 
in the feces and thus decreases their 
theoretically harmful products. We con- 
cur with Kulp that the chief criterion is 
whether or not the subject shows clinical 
improvement and that this should go 
hand in hand with the appearance of 
large numbers of Lactobacillus acidophilus 
in the stools. Our experience confirms the 
reports of other workers that such does 
occur, and that the clinical benefit obtained 
will, in many cases, persist after the 
therapy is discontinued. 

Through the kindness of Dr. Samuel 
Hoffman, resident physician of the Chil- 
dren’s Ward of the Cook County Hospital, 
we now have the priviledge of studying 
infants with chronic eczema, but, as yet, 
we have insuflicient data upon which to 
base conclusions. Arrangements have been 
made at this and other hospitals to study the 
value of Lactobacillus acidophilus in the 
treatment of summer diarrhea in infants. 


CONCLUSIONS 
Lactobacillus acidophilus can be 
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INTESTINAL OBSTRUCTION* 


Joun G. Marteer, M.D. 


DETROIT, MICH. 


XPERIENCE in the diagnosis and 

therapeutic handling of intestinal 

obstruction has created a greater 
respect for the differences in localization 
and etiology than can be expressed by the 
unqualified diagnosis. The differences are 
so great and the individual problems so 
specific that intestinal obstruction becomes 
only a general heading in the individual 
case. The following cases illustrate and 
emphasize both the educational and prac- 
tical importance of this conception. 

The important considerations in the 
general management of patients with 
intestinal obstruction have been admirably 
summarized by Haden,! MeVicar? and 
others; and the life-saving value of hyper- 
tonic glucose-saline solution in reducing 
the toxemia and operative risk is now gen- 
erally appreciated. Morton* and Cooper‘ 
have recently summarized in a most com- 
prehensive and excellent manner the vari- 
ous experimental contributions to our 
knowledge of intestinal obstruction, and 
have assembled a very complete bibliog- 
raphy relative to the mass of literature, 
which has accumulated upon this subject. 
This comprehensive literature deals mainly 
with the experimental rather than with 
the clinical aspect of the problem. There 
is need for further clinical discussion of 
this subject. 


Case 1. A man of forty-five years, who had 
received a compression fracture of the first 
lumbar vertebra, was put to bed in a plaster 
cast in the usual hyperextension position of the 
spine. A few hours after application of the 
cast by the orthopedist the patient developed 
upper abdominal pain and nausea, which 
persisted, and was followed a little later by 
vomiting. Gastric lavage and enemas afforded 
no symptomatic relief. A little later definite 
distention developed, along with more marked, 
upper abdominal pain, and pronounced exacer- 
bation of the vomiting. A plain film of the 


abdomen, taken at this time, revealed dilata- 
tion of the loops of the small intestine with gas 
and the so-called step-ladder appearance. It 
was now apparent that the patient had devel- 
oped a paralytic ileus. The plaster cast was, 
therefore, promptly cut away, the patient was 
taken out of the hyperextension position, and 
was asked to get up to walk about his room. 
Following this activity he developed repeated 
belching of gas and passage of flatus, and 
several hours later, a compensatory diarrhea, 
with prompt subsidence of vomiting, pain and 
distention. The patient was then given a back 
brace, and advised to remain up and about. 
He tolerated this very well until an attempt 
was made to introduce a little more hyper- 
extension into the brace, whereupon there was 
reoccurrence of gastrointestinal symptoms, 
and it became necessary to resume the use of 
the original brace. 


Comment: We have seen 3 cases of this 
type, with an adynamic ileus developing 
when the patient was placed in a hyper- 
extension cast. In the other 2 cases it also 
became imperative to remove the cast 
before any relief of symptoms could be 
obtained. 


Case. A boy, aged eight years, developed 
a pneumococcus peritonitis as a complication 
of an infectious mononucleosis (glandular 
fever), Type 1 pneumococcus being isolated 
from the blood. He then developed a gastro- 
intestinal ileus as a complication of the peri- 
tonitis, with marked distention, repeated 
vomiting, and abdominal pain. About sixty 
hours after the onset of peritonitis the boy 
rather suddenly went into a condition of cir- 
culatory collapse, his pulse rate increasing 
from 120 to 155, with the development of a 
thready quality. Repeated administration of 
hypertonic, glucose-saline solution,® gastric 
lavage, and enemas had not afforded relief; 
exodus seemed imminent. Since all other meas- 
ures had failed, we decided to try the effect 
of passing a nasal tube into the jejunum, in 
the hope that we might thus relieve the over- 
distention handicap of the smooth muscle 


*From the Gastro-Intestinal Division of Medical Department, Henry Ford Hospital. Read at the Thirty-third 
Annual Meeting, American Gastro-Enterological Association, Atlantic City, May, 5, 1930. 
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tonus, and if improvement followed, circum- 
vent his vomiting by tube feeding. After one 
hour of careful manipulation with control 
x-ray films, using a portable apparatus, we 
succeeded in passing the tube about 6 in. 
beyond the duodenojejunal flexure into the 
jejunum. We were immediately able to aspirate 
a large quantity of gas from the upper part of 
the small intestine, whereupon the pulse rate 
promptly dropped from 155 to 125, with 
striking improvement of the general condition. 
For the next ten days we fed this patient 
through the jejunal tube, with very satisfactory 
results and improvement in the general condi- 
tion. There was some dilatation of the stomach 
for a few days, but the gastric tympanitis was 
controlled by periodically passing a second 
tube into the stomach when necessary. On such 
occasions evidence of the intestinal phase of 
gastric secretion was always encountered after 
aspirating the gas, but the gastric contents 
were re-fed through the jejunal tube to aid in 
the maintenance of the blood chloride level. 
After two weeks of such treatment, when the 
patient’s general condition was apparently 
much improved, and the jejunal tube had been 
removed, there was an unexpected, final com- 
plication of convulsions, followed by coma, 
and, a little later, by exodus. Autopsy revealed 
the characteristic gelatinous exudate of pneu- 
mococcus peritonitis, and, in addition, two 
large, recent perforations of the small intestine 
some distance below the lowest point of intro- 
duction of the tube. 


Comment: Although this patient expired 
following the terminal complication of 
perforation, the case illustrates the value 
and feasibility, in cases of paralytic ileus in 
which other measures have failed, of 
relieving the over-distention of the small 
intestine by the introduction of a nasal 
tube into the jejunum. The beneficial effect 
of this procedure upon the patient’s 
circulatory collapse was very striking; and 
the nutritional problem, resulting from the 
vomiting, was also solved. 


Case 1. A man of thirty-five years had 
had, for one year, recurring periods of parox- 
ysmal, upper, mid-abdominal pain, with 
associated vomiting. In the last attack some 
bright red blood was noted in the stools. On 
abdominal examination an extremely tender, 
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transversely placed, sausage-shaped mass could 
be palpated in the upper mid-abdomen. 

During the barium enema examination the 
colon filled only up to about the mid-portion 
of the transverse colon, where the barium col- 
umn terminated with a characteristic,® central, 
filling defect, surrounded by the transverse, 
haustral markings, usually seen in this con- 
dition. Further administration of the barium 
simply led to dilatation of the distal half of 
colon, with continued non-filling of proximal 
portion. A six-hour barium meal examination 
showed dilatation of the terminal ileum, some 
barium in the distal part of transverse colon, 
and in the descending colon, but again, non- 
visualization of the proximal colon. 

Abdominal operation revealed a firm, cylin- 
drical mass, measuring 8 cm. in diameter and 
15 cm. long, consisting of an intussusception 
of the cecum, ascending and proximal part of 
transverse colon into the distal portion of 
transverse colon. The intussusception was 
gradually reduced, and a pedunculated mass 
was then felt in the base of the cecum. The 
ascending colon and cecum were very mobile. 
Since the wall of the proximal colon was 
markedly indurated and congested, the bowel 
was not opened at this time, but the cecum 
was brought into the wound and sutured to the 
peritoneum. A few days later the cecum was 
opened, and a lipoma, the size of a hen’s egg, 
was removed. Convalescence was uneventful. 
There have been no further obstructive 
symptoms. 


Comment: This case illustrates the char- 
acteristic clinical, laboratory, roentgen-ray, 
and operative findings in intussusception 
of the proximal colon. The finding of 
a lipoma is, of course, not a constant one 
in such cases, although one type or another 
of tumor mass is frequently found. The 
case also illustrates one of the possible 
complications of a mobile cecum and 
ascending colon. 


Case tv. A man aged thirty years, had 
been annoyed for two and a half years with 
recurring periods of dull, left-upper quadrant 
pain, with associated vomiting, and marked 
constipation. There had been no attacks of 
severe, abdominal pain, and there had been 
short intervals of freedom from these symp- 
toms. Physical examination was negative 
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except for moderate tenderness all over the 
left side of the abdomen. No masses were felt. 
Roentgen-ray examination showed the large 
howel entirely in the left side of the abdomen, 
with a mobile cecum and ascending colon, and 
the usual findings of non-rotation of the colon. 
Operation performed by a surgical colleague? 
confirmed the roentgen-ray findings. There 
was a short mesentery binding the two limbs 
of the transverse colon into a long, narrow vu. 
The cecum and ascending colon were very 
mobile, and the ileum entered the right side 
of the cecum. At the time of operation there 
was no actual volvulus of the terminal ileum 
with the mobile cecum and ascending colon; 
but it was apparent that there had been torsion. 
In order to prevent further volvulus, the 
cecum and ascending colon were sutured to the 
anterior abdominal wall along the line of 
closure of the abdominal incision. The antero- 
posterior septum of the abdomen, thus formed, 
made it impossible for the terminal ileum to 
cross again over the cecum and produce a 
volvulus. Convalescence was uneventful, and 
obstructive symptoms disappeared. 


Comment: Volvulus of the cecum and 
ascending colon, although a rather rare 
condition, represents a second, possible 
complication of a mobile cecum and ascend- 
ing colon. The degree of developmental 
defect present varies in such cases of 
volvulus; and the exact type of surgery 
indicated varies accordingly. 


Casev. A young woman, aged twenty-eight 
years, presented clinical, laboratory and roent- 
gen-ray evidence of pyloric obstruction. The 
history and absence of occult blood in the stools 
suggested a benign type of obstruction, whereas 
the irregularity of the extreme distal end of 
the antrum in the serial films suggested the 
possibility of malignancy. 

At operation a large, firm, irregular mass 
was found at the pylorus, involving the adja- 
cent duodenum and stomach wall. Posterior 
gastroenterostomy was performed, and, since 
the appearance of this mass suggested malig- 
nancy, It was decided to resect the mass at a 
subsequent second-stage operation. However, 
at the second operation, thirteen days later, 
it was found that the mass had entirely 
disappeared. The pylorus now admitted two 
fingers, and the only pathology consisted of a 
small prepyloric ulcer. 
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This patent was operated upon seven years 
ago, just before we had started the routine 
practice of subjecting our pyloric obstruction 
cases to a preliminary period of medical 
management, with intravenous, hypertonic, 
glucose-saline solution, gastric aspiration each 
evening, and frequent small meals, in order to 
improve the patient’s condition for surgery 
if the obstruction persists, and to determine 
those cases in which the obstruction completely 
disappears during such a period of preliminary 
medical management. This patient might not 
have come to operation if this preliminary 
medical treatment had been carried out at 
that time. 


Comment: This case illustrates the rapid- 
ity with which a mass of inflammatory 
swelling in the pyloric region can entirely 
vanish when the physiological rest of the 
stomach is restored. It also illustrates 
the fact that it is not always possible 
at operation to determine the benign or 
malignant character of the pyloric mass; 
and it is, therefore, essential to obtain a 
maximum amount of diagnostic informa- 
tion on this point before operation. The 
ulcer in this case was prepyloric, although 
it is usually on the intestinal side of the 
pylorus in these cases of benign pyloric 
obstruction. 


Case vi. A man of fifty years had had 
chronic obstructive symptoms for several 
years. The morning vomitus usually contained 
a large quantity of bile, and frequently food 
eaten the previous evening. Relief of the epi- 
gastric distress was obtained only from vomit- 
ing. During barium meal fluoroscopic examina- 
tion the barium was seen to pass rapidly through 
the stomach and duodenum, but there was 
moderate barium delay in the upper 24 in. 
of the jejunum, with evidence of definite 
dilatation of this segment of the small bowel. 

Abdominal surgery was decided upon, and 
operative findings disclosed a very marked 
dilatation of the duodenum and upper 2 ft. 
of the jejunum, with a diameter almost equal 
to that of the colon. At the lower limit of this 
dilated segment there was no band of adhesions, 
kink, or other mechanical obstruction to be 
made out; and the jejunum shaded off in its 
diameter into normal looking, small intestine. 

Enteroenterostomy between the dilated por- 
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tion of the jejunum above and the narrow, 
normal jejunum below did not relieve the 
obstructive symptoms; but a_ subsequent 
duodenojejunostomy operation afforded com- 
plete and permanent relief of symptoms. 


Comment: The marked dilatation of the 
upper portion of the small intestine and 
the obstructive symptoms in this case 
were probably due to a localized, congeni- 
tal defect in Auerbach’s plexus, causing 
chronic, partial, paralytic ileus of the 
upper portion of the small bowel. 


Case vit. An unmarried woman, aged 
thirty-seven years, had had a reverse peristalsis 
syndrome, with frequent belching of gas, 
regurgitation of food, and vomiting after meals 
for a period of several years. These symptoms 
were more marked late in the day after she 
had been on her feet a number of hours. Barium 
meal examination revealed no six-hour reten- 
tion, but immediate fluoroscopic examination 
of the duodenum showed definite dilatation 
of the duodenum, with delay in the passage of 
the barium through this segment, and with 
vigorous anti-peristaltic waves sweeping back 
over the duodenum to the pylorus. These 
fluoroscopic findings were present with the 
patient in various positions. 

A diagnosis of chronic duodenal ileus was 
made, and the patient was placed upon a trial 
regime of medical management, with an 
abdominal support, rest periods after meals, 
and a high caloric, bland diet. The symptoms 
were only partially alleviated, and continued 
to be quite annoying. Surgery was, therefore, 
decided upon. At operation marked dilatation 
of the duodenum was found, along with con- 
siderable induration of the mesentery and 
mesenteric vessels as they looped over the 
duodenum. A duodenojejunostomy operation 
was done, with subsequent complete disappear- 
ance of the anti-peristalsis syndrome, gain in 
weight, etc. 


Comment: Although medical treatment 
affords satisfactory results for the less 
marked cases of duodenal ileus, the cases 
with more pronounced obstruction obtain 
complete relief only with duodenojejunos- 
tomy.’ The diagnosis of chronic duodenal 
ileus is not justified unless there is clinical 
evidence of anti-peristalsis, and unless 
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the essential roentgen-ray criteria are all 
present. 


Caseviu. A woman, aged forty-eight years, 
gave a history of chronic obstructive symptoms, 
with occasional vomiting for eighteen months, 
and daily vomiting for five weeks, occurring 
regularly from one to two hours after prac- 
tically every meal. She had Jost 30 Ib. in the 
last five months. Using the single barium meal 
method in this case, the barium was seen to 
pass rapidly through the stomach into a dilated 
duodenum, and then into an extremely dilated 
jejunum. About 15 in. distal to the duodeno- 
jejunal flexure an almost complete obstruction 
of the jejunum was encountered. The barium 
column at the point of obstruction presented a 
rounded contour. There was a large six-hour 
and twenty-four-hour retention of barium in 
this loop of the jejunum. Stool specimens 
persistently showed a positive guaiac test. 

A preoperative diagnosis of high grade 
jejunal obstruction, probably due to carcinoma, 
was made. The occult blood in the stools, and 
the gradually progressive character of the 
symptoms suggested carcinoma as the probable 
cause of the obstruction. 

At operation an annular carcinoma of the 
jejunum was found. The local growth was 
excised, and lateral anastomosis done. Unfor- 
tunately there was evidence of metastases to 
neighboring glands, and to the omentum. Deep 
x-ray therapy was employed, but the patient’s 
course was gradually downward with successive 
complications due to metastatic malignancy. 
Death occurred nine months after operation. 


Comment: The ultimate outcome in 
this case might have been different if the 
patient had not procrastinated for eighteen 
months after initial obstructive symptoms 
before she consulted a physician. 


Case 1x. A man of thirty-seven years, 
was taken suddenly with very severe, general- 
ized, intermittent, cramp-like, abdominal pain. 
Paroxysms occurred about every three minutes, 
Bowels had moved twenty-four hours before, 
and there was no abdominal distention. 
While the patient was being observed for 
several hours, he vomitied once or twice, 
paroxysms of pain became more severe, he 
developed a leucocytosis, and the pulse rate 
increased to go. An enema gave no relief of pain. 
Some diffuse abdominal tenderness was noted, 


New Series Vor. XII, No. 1 


but no palpable mass. The blood chlorides 
were found to be moderately depressed. 
Previous history was essentially negative except 
for appendectomy eighteen months before. 

A diagnosis of acute intestinal obstruction 
was made, and operation decided upon. While 
the hypertonic glucose-saline solution was being 
prepared for intravenous administration, the 
pulse suddenly rose to 120, the temperature 
increased from normal to 101°F., and beginning 
distention of the upper abdomen appeared. 
The pulse dropped and the general condition 
improved promptly and strikingly with ad- 
ministration of the hypertonic glucose-saline 
solution. At operation a right rectus incision 
revealed a constriction of the cecum due to a 
single heavy band of scar tissue, causing dilata- 
tion of the small intestine above this point. This 
band of scar tissue was removed. Several 
hours later the pulse rate again increased 
rapidly. Again hypertonic glucose-saline solu- 
tion was given intravenously, whereupon the 
pulse promptly slowed down, coincidentally 
with development of diarrhea and expulsion 
of flatus. The patient then made an uneventful 
recovery. 


Comment: In this patient the develop- 
ment of critical, toxic manifestations was 
twice arrested, within an eight-hour period 
before and after operation, by the intra- 
venous administration of hypertonic glu- 
cose-saline solution. As emphasized by 
McVicar and others, the sodium chloride, 
glucose and water each plays an important 
role in this intravenous medication for 
patients with intestinal obstruction. 


Case x. A woman, aged thirty-five years, 
who had had cholecystectomy and hysterec- 
tomy, and was known to have rather dense 
adhesions in the right upper quadrant, gave a 
history of periodic vomiting for several years, 
and for several months had had daily vomiting 
of considerable quantities of food, with rapid, 
progressive loss of weight. There was no occult 
blood in the stools. Fluoroscopic examination 
showed dilatation, delayed passage of barium, 
and anti-peristalsis in the duodenum. A diagno- 
sis of duodenal obstruction was made; and it 
was felt that the obstruction was probably due 
to adhesions involving the third portion of the 
duodenum. 

At operation the main obstruction was found 
to be due to dense adhesions in close proximity 
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to the point where the mesenteric vessels cross 
the duodenum. Fortunately it was possible to 
separate the periduodenal adhesions sufficiently 
to do a duodenojejunostomy operation, and 
drain the duodenum. A _ gastroenterostomy 
would obviously in no way have solved this 
patient’s problem. Operation was followed by a 
disappearance of obstructive symptoms and a 
progressive gain in weight. 


Comment: In view of the _ possible, 
mechanical difficulty of doing a duodeno- 
jejunostomy amidst a mass of adhesions, 
this was the type of case in which one was 
naturally reluctant to subject the patient 
to another operation. However, the pa- 
tient’s progressive loss of weight and 
strength made surgery imperative, and 
the outcome was very gratifying. 


SUMMARY 


A group of patients with intestinal 
obstruction have been reviewed with lan- 
tern slides of roentgen-ray or operative 
findings. These cases illustrate problems 
of etiology, diagnosis or therapy in patients 
with intestinal obstruction, acute or 
chronic, partial or complete, and functional 
or organic, at different levels of the intes- 
tinal tract. 

The group includes such conditions as 
paralytic ileus, intussusception of the 
proximal colon, volvulus of the cecum and 
ascending colon, pyloric obstruction due 
to inflammatory swelling, congenital de- 
fect in Auerbach’s plexus, chronic duodenal 
ileus, carcinoma of the jejunum, peri- 
duodenal adhesions, and_post-appendec- 
tomy, pericecal adhesions. 

The conditions referred to as intestinal 
obstruction comprise such a wide variety 
of individual problems in diagnosis or 
therapy, that the unqualified use of this 
broad, generic term fails to specify the 
real nature of the problem. Although the 
term may still have value in general 
considerations, a great deal would un- 
doubtedly be gained in the training of 
medical students and hospital interns by 
placing greater stress upon the essential 
importance of not making a diagnosis ‘of 
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intestinal obstruction without qualifying, 
or at least attempting to qualify, in each 
instance, this generic diagnosis with the 
specific type of obstruction present. 
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DISCUSSION 


Dr. Licuty: I would like Dr. Mateer to 
tell us what became of the patient who had the 
congenital defect of Auerbach’s plexus. What 
was the outcome of the case? 

Dr. Wuite: I should like to ask Dr. Mateer 
whether he regards it a safe practice to give 
a barium meal to patients with intestinal 
obstruction. 

Dr. Smiruies: I would like to know whether 
there were any chemical changes in the blood, 
as a result of these conditions, or whether the 
blood chemistry seemed to remain normal. 

Dr. Mateer (closing): In regard to Dr. 
Lichty’s question as to the ultimate fate of the 
patient with a congenital defect in Auerbach’s 
plexus, we neglected to state, although it is 
pointed out in the main body of our paper, 
that this patient obtained little or no relief 
from an enteroenterostomy operation between 
the dilated jejunum above and the normal 
jejunum below. However, he subsequently had 
a duodenojejunostomy operation, with direct 
drainage of the duodenum, several years ago; 
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and he obtained complete and apparently 
permanent relief from this operation. 

Dr. White’s question as to whether we regard 
it a safe practice to give a barium meal in 
these obstruction cases is quite pertinent. If 
there is clinical evidence of some degree of 
intestinal obstruction we practically never 
give a barium meal until we have observed the 
patient sufficiently to evaluate as accurately 
as possible the degree of obstruction. If there 
is evidence of high grade obstruction the 
barium meal is omitted as a rule. If our observa- 
tion suggests a low grade of obstruction, and 
if our clinical, laboratory and barium enema 
information fails to localize the lesion, we give 
a small barium meal. In the intussusception 
case referred to, the lesion was localized by the 
barium enema; and the barium meal exam- 
ination was, therefore, superfluous, and should 
have been omitted. 

We heartily agree with Dr. Smithies’ empha- 
sis of blood chemistry studies. Such studies are 
carried out routinely in our clinic upon obstruc- 
tion cases, and I recall that the findings were 
particularly interesting in 2 of the cases, which 
we have discussed. In the instance of the boy 
with acute gastrointestinal ileus and pneu- 
mococcus peritonitis, the usual findings of a 
high CO» and blood urea and low blood chlorides 
were present; and we were unable to restore 
the normal blood chemistry with repeated 
intravenous, hypertonic, glucose-saline injec- 
tions until we had introduced the nasal tube 
into the jejunum, and subsequent cessation of 
the vomiting had occurred. As noted in the 
main body of our paper, our ninth case, a 
patient with obstruction due to a band of 
pericecal adhesions, developed a tachycardia 
and other so-called toxic symptoms and signs, 
in addition to a depression of the blood 
chlorides, both just before and again a few 
hours after the operation. On both occasions 
the tachycardia and other untoward mani- 
festations promptly disappeared with the 
administration of hypertonic, glucose-saline 
solution. Dr. Haden and Dr. McVicar deserve 
a great deal of credit for having emphasized 
the importance of blood chemistry changes in 
these cases, and the therapeutic value of intra- 
venous hypertonic, glucose-saline solution. 
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HE application of surgical principles 
to the therapy of lung tuberculosis 
has revolutionized the treatment of 

certain phases of this disease. A new 
attitude was determined in this country 
when artificial pneumothorax, originated 
by Forlanini in the early 80's, received 
belated acceptance, and this position was 
reinforced by the introduction of extra- 
pleural thoracosplasty. Recently the field 
of surgical therapy has been further ex- 
tended by the adoption of phrenicectomy, 
which has aroused enthusiasm among those 
who have observed its results. 

Inasmuch as the application of these 
measures has been generally established 
in the more advanced tuberculosis centers 
in this country and Europe, it may be 
timely to consider their scope and limita- 
tions, and, so far as possible, formulate 
provisionally the indications for their 
employment. 


RATIONALE 


The lung is handicapped in its efforts 
at repair by constant motion in expansion 
and contraction. Surgery is applied pri- 
marily for the purpose of providing physi- 
ological rest to the lung tissue. It aims to 
immobilize the lung by allowing it to 
deflate. Its function as a blood-aerating 
organ is thereby suspended in varying 
degree, while the intrinsic circulation, 
vital to healing, is maintained intact or 
promoted by the state of rest. 

A secondary and important purpose is 
to induce collapse of cavities, where such 
exist. Negative pressure in normal states 
maintains the visceral pleura in constant 
and intimate contact with the parietal 
pleura in such fashion that the walls of an 
abscess cavity cannot fall together, as they 
do in soft tissues generally throughout the 
body, in the process of healing. This state 
of affairs encourages continued ulcerative 
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erosion, with incidental hemorrhages and 
prolonged absorption of toxic decomposi- 
tion products. Healing becomes difficult 
or impossible so that even in favorable 
cases, which show their resistance by be- 
coming chronic, cavities persist indefinitely. 
If this physiologic tension on the walls of a 
recent cavitation is released, the natural 
contractility of the lung tissue asserts 
itself, and the cavity collapses as part of 
the general retraction. 

A third consideration is based upon the 
fact that under collapse therapy toxemic 
symptoms in progressive cases are seen 
to diminish or disappear. Fever subsides, 
the pulse rate is reduced, and cyanosis, 
emaciation and general malaise subside. 
One explanation offered to account for 
this observation is that compression of the 
lymph vessels draining the lung reduces 
the absorption of the products of infection. 

To induce physiologic rest through defla- 
tion of the lungs, three methods have been 
devised. The first, artificial pneumothorax, 
depends upon the introduction of air or 
nitrogen gas by intercostal puncture into 
the potential space between parietal and 
visceral pleura, thereby overcoming the 
negative pressure which holds the lung to 
the chest wall, and allowing it to retract 
and shrink back onto the hilus. The second 
method, phrenicectomy, aims to lessen the 
functional activity of the lung and to 
reduce the effective size of the thoracic 
cavity by paralyzing the diaphragm on the 
affected side through destroying the func- 
tion of the corresponding phrenic nerve. 
The third method, extrapleural thora- 
coplasty, aims to eliminate completely and 
permanently the function of one side of 
the chest by removing through the back a 
section from all the ribs which partake 
in the respiratory function. 

Each of these procedures has its own 
indications and field of application, which 
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we will consider separately, emphasizing 
phrenicectomy, upon which just now atten- 
tion is being focused. 


ARTIFICIAL PNEUMOTHORAX 


Artificial pneumothorax has been in 
common use throughout this country for 
some years, has proved a valuable adjunct 
to treatment, and has been generally 
accepted within certain limits. The tech- 
nique is familiar and needs no description 
here. Under aseptic precautions and with 
x-ray control, a measured amount of air 
or nitrogen is injected under measured 
pressure into the interpleural space at 
increasing intervals. The treatment period 
is from six months to three or four years. 

The air or gas injected between the 
parietal and visceral pleura releases the 
negative pressure which keeps them in 
contact, and the pull of the chest wall 
upon the lung in inspiration is broken. 
Thereupon, by its inherent elasticity, the 
lung tissue shrinks and its air spaces 
collapse, until a balance is reached between 
its contractility and the interpleural pres- 
sure. The respiration continues, but is 
naturally diminished in proportion to the 
amount of collapse, which makes it impera- 
tive that the other lung be in proper 
condition to maintain sufficient aération 
for bodily function. 

This method does no irreparable harm, 
as the agent is absorbed and the lung 
function gradually returns after treatment 
is suspended. It is recommended for 
general application in unilateral cases, 
especially in cases of early infiltration, 
moderately advanced cavities in the early 
stages of development, and cases not doing 
well under the rest routine. It is recom- 
mended in cases of spontaneous pneumo- 
thorax, after complete absorption of the 
air, in serous pleurisy or tuberculous 
empyema, and it is valuable as an emer- 
gency proceeding in uncontrollable pulmo- 
nary hemorrhage. The method is associated 
with danger in acute and rapidly advancing 
cases, as it is severe and may cause 
dissemination. 

Unfortunately, many cases selected for 
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artificial pneumothorax present adhesions 
in some degree, and this interferes seriously 
with its use. It is estimated! that in about 
20 per cent, adhesion of visceral to parietal 
pleura will prevent the introduction of gas. 
In another 40 per cent adhesions are 
present of such character as to prevent 
the collapse necessary to provide adequate 
functional rest, or closure of cavities. 
This leaves about 40 per cent of unilateral 
cases in which a satisfactory pneumothorax 
can be carried out. If, after several months’ 
trial, the x-ray reveals that an affective 
collapse has not been obtained, the method 
is abandoned. It should be borne in mind 
that localized adhesions usually occur over 
diseased areas, the particular regions where 
collapse or compression is most desired. 

The method should only be employed 
where one lung is unaffected, or has no 
more than a small circumscribed apical 
lesion which will not be disturbed by the 
increased functional burden. It cannot be 
used in early caseous pneumonia, and cases 
with pneumonic infiltrate, where contrac- 
tility is interfered with. It iscontraindicated 
in patients with chronic non-tuberculous 
lung affections such as bronchitis, emphy- 
sema or asthma, or with severe intercurrent 
disease, such as intestinal tuberculosis, 
cardiorenal disease, or diabetes. 

There are certain complications and 
unfavorable sequelae, for instance pleural 
shock, perforation of the lung, with 
spontaneous pneumothorax, permanent 
contraction of the lung, displacement 
of the mediastinum, and bronchiectasis. 

By far. the commonest complication is 
pleural effusion. Many cases under long- 
continued treatment develop an exudate. 
Sauerbruch? gives the figures as 30 to 50 
per cent or higher. O’Brien® goes so far as 
to say that nearly all patients undergoing 
artificial pneumothorax develop some fluid 
eventually. A simple serous exudate can 
become infected, secondary to an acute 
generalized infection such as _tonsillitis, 
influenza, furunculosis; or directly from 
internal sources through perforation of a 
cavity; or externally through wound infec- 
tion or lack of asepsis in technique; and 
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then become purulent. It is roughly esti- 
mated that empyema arises in from 5 to 
10 per cent of all cases showing any 
considerable amount of fluid. Intercurrent 
empyema of a mixed infection type offers a 
serious prognostic outlook. 


PHRENICECTOMY 


Paralysis of the diaphragm for the 
purpose of giving functional rest to the 
lung in pulmonary tuberculosis was first 
employed by Stiirtz in 1911. It was taken 
up in Germany, spread into France, and 
was soon adopted in this country. The 
extent of its use is shown by the size of 
the series of cases recently reported; for 
instance, in Germany Wirth and Jaski‘ 
report 600 cases, Graf*® 136, and Sachs® 
136. In France Berard and Lardennois’ 120, 
and Dumarest, Mollard and Guiraud?® 120. 
In America Welles® has reported 300, and 
O’Brien'® 500 cases. These and other series 
indicate the extent and rapidity of its 
adoption. 

Whereas artificial pneumothorax is a 
simple procedure generally carried out 
by the physician, which may be done in 
the home, phrenicectomy is an operation, 
requiring a surgeon and an operating room. 
It consists in locating the phrenic nerve 
on the affected side on its way down the 
neck, and either crushing it, dividing it, 
excising a segment, or completely avulsing 
the nerve down to the diaphragm. The ef- 
fect is paralysis of the half of the diaphragm 
on the operated side. 

Crushing the nerve can be expected to 
cause a paralysis which persists five to six 
months. Excision of a segment, or complete 
avulsion (exeresis), causes permanent paral- 
ysis (although Wirth and Jaski report 
that 12 per cent of their cases done three 
to five years before show a normally func- 
tioning diaphragm). Whereas crushing or 
alcoholic injection was used commonly in 
the early days of the procedure, it has been 
found in practice that crushing allows too 
little time as a rule for complete healing. 
O’Brien reports that go per cent of his 
cases had to be reoperated for removal of 
the nerve. Now crushing is usually re- 
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stricted to minimal lesions or to alternating 
bilateral collapse. 

As between division and exeres's it must 
be borne in mind that in a certain propor- 
tion of individuals (roughly estimated 
at 25 per cent) other branches of the 
sympathetic system in the form of collateral 
or accessory nerves transmit motor im- 
pulses which help innervate the diaphrag- 
matic muscles. These join the phrenic 
bundle lower down in its cervical or 
thoracic portion, and to assure complete 
paralysis they must be included in the 
procedure. In unusual instances these 
collaterals run to the diaphragm as separate 
nerves, or the lower intercostal nerves 
participate. Complete avulsion of the 
phrenic nerve down to the diaphragm 
(12 to 16 or more inches) is recommended 
because it insures pulling out the accessory 
fibers, or breaking them off at their point 
of junction with the main trunk. 

But in practice exeresis is very painful, 
requiring during part of the operation an 
inhalation anesthetic, and otherwise in- 
creasing the danger of the procedure. A 
collateral may hook about a thin vessel, 
which if torn, allows possibilities for serious 
hemorrhage. On the other hand, it has been 
found that the operation fails only rarely 
through independent collateral innerva- 
tion, so that ordinarily the nerve is twisted 
up enough to insure the attachment of 
any collaterals being broken, and a seg- 
ment of 3 in. or more is excised. Accessory 
nerves are sought for in relation to the 
phrenic, and if found are also excised. 

The operation is technically simple, 
but it should not be attempted by one not 
thoroughly conversant with the local 
anatomy. It can be done satisfactorily 
under novocaine anesthesia, particularly 
if preceded by scopolamine and morphine. 
But a gas-oxygen apparatus should be on 
hand to use if necessary for the final 
“twisting out” process. A good “spot”’ 
light will be a material help in identifying 
structures. 

An incision 1}4 in. long is made two 
fingers breadths above the clavicle and 
parallel to it, centered on the posterior 
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border of the sternomastoid muscle. The 
edge is identified, freed, and retracted 
forward. This exposes a pad of fat, which 
has to be separated carefully, to lay open 
the scalenus anticus muscle directly below; 
carefully, because at this level one may 
encounter an unexpected vein or nerve, 
a lymph node, or the thoracic duct. 

Under the thin transparent fascia cover- 
ing the scalenus muscle the nerve is ap- 
parent running in the direction of the 
muscle fibers, and lying between them. 
It is identified by the reaction to pinching; 
a sharp pain is referred to the shoulder 
of the same side, or to the diaphragm. 
It is freed up, lifted out on a hook, injected, 
divided, twisted out slowly for the desired 
length, and the segment removed. If 
accessories can be identified, a segment is 
excised from these also. With care there 
will be no bleeding points to require 
ligature. A couple of zero catgut sutures 
are placed so as to approximate the edges 
of the deep fascial plane, and a subcuticular 
stitch closes the skin wound. 

I have found in practice that the dissec- 
tion may be somewhat more difficult 
in women, because they are apt to have a 
thicker fat pad behind and under the 
sternomastoid. On the left side one must 
keep in mind the thoracic duct. The 
smaller deep veins of the neck follow no 
set rule in their meanderings, and have to 
be watched for, particularly because when 
empty they sometimes resemble a thin 
fascial band; the nerves carry no labels. 

The various operative dangers usually 
listed are: injury or division of a large 
vessel, division of the pneumogastric or 
recurrent laryngeal nerve, or one of the 
cervical sympathetics, or the thoracic 
duct. 

Immediately after the operation the 
paralyzed half of the diaphragm rises into 
the chest cavity as a result of intra- 
abdominal pressure, and becomes station- 
ary. Elevation up to 9 cm. and over has 
been observed, with an average of 2 or 3 
cm. The rise may not appear until later. 
The hemidiaphragm becomes flaccid and 
partakes no longer in respiration. As a 
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result the respiratory activity of the lung, 
especially of the lower lobe, diminishes 
and the pleural volume decreases. The 
amount of this diminution in volume varies 
in individual cases; it has been estimated 
to average 15 to 30 per cent. 

Cessation of movement in the diaphragm 
is considered of more importance than Its 
elevation. Success depends upon suspension 
of function within the lung rather than 
upon diminution of the effective size of the 
chest cavity. The reduction in inflation 
and excursion of the lung restrict motion, 
increase blood supply, and hasten repair 
by allowing new tissue to form in the 
natural process of healing. 

The immediate physiologic effect of 
hemiparalysis of the diaphragm has been 
studied by various observers, on dogs and 
on humans. The recent observations of 
Werner!! on 20 cases, studied before and 
after operation, are particularly illuminat- 
ing. Werner found no change in pulse rate, 
or in basal metabolism, to follow the 
procedure. The respiratory rate increased 
on an average 16 per cent. Vital capacity, 
which is regularly diminished in lung 
tuberculosis, was found before operation 
to average 50 per cent of normal, After 
operation there was a decrease averaging 
32.6 per cent, reaching a maximum in 
forty-eight hours. In no case was there 
evidence of cyanosis or dypsnea. 

The tidal air was found decreased by 
operation in all but 1 case; the average 
decrease was 26 per cent. It is likely that 
the sound lung responded to its increased 
responsibilities by an added effort, so that 
it can be assumed in the absence of other 
information that the diminution in tidal 
air on the affected side was appreciably 
greater than 26 per cent. 

The oxygen consumption was found 
practically unchanged. The compensation 
for the diminished tidal air was found to 
lie in one group in increased respiratory 
labor (respiratory rate increased 28 per 
cent), in a second group by increased 
retention of oxygen from the respired air 
without increased respiratory labor (re- 
spiratory rate increased 22 per cent), 
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and in a third group by increased retention 
of oxygen with diminished respiratory 
labor, (no change in respiratory rate). 
These groups were about equal in number. 

The results of phrenicectomy have been 
found encouraging by those who have 
had experience with it. The effects have 
been evidenced in severe cases by signs of 
detoxication, the undoubted result of 
immobilization of the destructive focus, 
contraction of the pulmonic blood supply, 
and improvement in the intrinsic blood 
and lymph circulation. In many cases the 
general improvement has been immediate 
and striking. 

Welles found that 64 per cent of his 
series of cases were improved, 36 per cent 
not improved, and a rare case (usually 
basal) made worse. The extent of improve- 
ment varied; one group showed lowered 
temperature, with diminished cough and 
expectoration; a second group showed 
marked x-ray improvement, with diminu- 
tion or disappearance of cavities; a third 
group showed disappearance of all symp- 
toms, a practical clinical cure. 

Wirth appraised his results as fully 
as good as those following pneumothorax. 

Graf found in his series of 136 cases, com- 
plete healing in 35, improvement in 77, 
no change in 21, and exacerbation in 3. 
Of the 133 cases with positive sputum, 
55 became bacillus-free. In 67 observed 
from two to six years, almost exclusively 
cavity cases, 83.5 per cent are now living; 
62.5 per cent are bacillus free; and 53 per 
cent are able to do their regular work. 

O’Brien observed that combining phren- 
icectomy with artificial pneumothorax 
proved especially effective in the closure 
of cavities. In 145 cavity cases, 70 per cent 
were closed by this method. In 50 per cent 
of the cavity cases in which pneumothorax 
alone would have been unsuccessful on 
account of adhesions, by combining the 
two methods closure was obtained. In 102 
cases where the operation was done as a 
preliminary to thoracoplasty (cases with 
extensive lesions, usually with considerable 
fibrosis and with thickwalled cavities), 
in 8 cases the cavities closed, making the 
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thoracoplasty unnecessary. This experi- 
ence has been recorded by other observers. 

It is important to define the type of case 
to which this procedure is best adapted. 
At first it was assumed that its réle was 
chiefly that of an accessory, that it was a 
good supplementary operation for increas- 
ing the action of other methods of collapse. 
Thus it came to be generally used as the 
first stage in a thoracoplasty. It was 
adopted in cases in which a thoracoplasty 
has to be postponed on account of the 
risk, the phrenicectomy serving to tide 
them over until, or prepare them for, an 
ultimate radical operation. It serves here 
also as a functional test of the other lung in 
anticipation of a thoracoplasty, to show 
the ability of the other side to stand 
loading. 

In relation to pneumothorax, it has 
several indications. It is useful where 
attempts to induce pneumothorax have 
failed on account of adhesions, and it 
serves in cases where pneumothorax has 
to be given up because retraction is pre- 
vented by adhesions. It is employed as a 
supplementary measure in conjunction 
with pneumothorax, and as a substitute 
in cases where pneumothorax is too ex- 
pensive and protracted. 

It is now recognized that phrenicectomy 
has a definite position as a primary or 
independent procedure. Some authors state 
that wherever the advisability of artificial 
pneumothorax is established (excepting 
only the vital indication of uncontrollable 
hemorrhage), phrenicectomy is equally 
justifiable for disease processes in any lobe, 
for breaking down or broken down early 
infiltrations, and for late fibrotic disease 
and cavitation. Where its effectiveness can 
be assumed to equal that of pneumothorax, 
it has distinct advantages. It is a single 
procedure, whereas pneumothorax has to 
be repeated many times, taxing the 
patient’s strength and morale, and may 
take years. Phrenicectomy is less danger- 
ous, is free of embarrassing complications 
or sequelae, and causes less interference 
with the patient’s routine. If phren- 
icectomy fails to give the desired results 
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after a month or two, artificial pneumo- 
thorax is still available in suitable cases. 

The earlier it is done the better. After 
fibrosis and retraction have become mani- 
fest, the effectiveness is diminished. It is 
much less effective when employed after a 
course of pneumothorax than when done 
as the initial treatment, according to 
Wirth and Jaski, probably because of 
secondary indurations or adhesions, and 
the loss of elasticity in the pulmonary 
tissue and diaphragm. 

In incipient lesions it hastens recovery 
in persons of moderate susceptibility. In 
inactive cases, showing little progress, it 
gives added rest and thus encourages heal- 
ing. In advanced cases it promotes comfort 
by lessening cough and pain, It shows good 
results in early unilateral cavities; insofar 
as phrenicectomy allows only partial col- 
lapse, more benefit is to be expected in 
soft-walled cavities than in fibrotic. It 
should be used, however, in fibrocaseose 
cavities of average severity where pneumo- 
thorax has failed and thoracoplasty is 
impracticable. 

It has, as we have seen, a wide range of 
application. While generally speaking its 
use is limited to unilateral lesions, strict 
unilaterality need not be insisted upon. 
Good general condition of the patient is 
not a necessary qualification. The opera- 
tion should not be performed where the 
diaphragm is fixed by adhesions, or im- 
mobilized in a high position. 


THORACOPLASTY 


The third of the surgical methods under 
consideration, paravertebral extrapleural 
thoracoplasty, is a more formidable pro- 
cedure. It is distinctly a major surgical 
operation, and carries with it an appre- 
ciable risk. Accordingly it is to be con- 
sidered only in selected cases, which have 
proved refractory to other measures, par- 
ticularly chronic fibroid cases with cavities 
which have not become obliterated in spite 
of evidence of retraction, and where the 
process remains active. 

It was Quincke, in 


1888, who first 
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advocated the removal of segments of 
several ribs for collapse purposes. Spengler 
in 1890 extended the operation to include 
removal of the third to the seventh. 
Braum was more radical, and advised 
removal of all the ribs from the second to 
tenth, and in 1908 reported 8 cases. 

Sauerbruch originated the paravertebral 
extrapleural thoracoplasty now generally 
practiced. He removes subperiosteally 4 to 
12 cm. of all the ribs save the twelfth, 
from their attachment to the transverse 
process of the spine forward. By 1927 he 
had reported over 700 personal cases. In 
1925 Alexander!” published a study based 
on the review of 1159 reported cases. About 
400 have been done on this continent 
(Archibald).'8 

The operation is best done in two stages, 
and in dubious cases in three. Sauerbruch 
removes at the first stage the lower five or 
six rib segments, while Archibald revers- 
ing the procedure starts with the upper 
ribs. The operation is usually preceded by 
a phrenicectomy. The lung shrinks back 
onto the hilus, and eventually, as shown 
by autopsy, is transformed into a spleen- 
shaped lump of connective tissue. 

The purpose of this operation is to 
collapse and immobilize the lung and 
render it completely and permanently 
ineffective for purposes of respiration. 
Removal of a section of the rigid bony 
framework of the thorax leaves in its 
stead a wall of soft tissue and muscle, 
which allows atmospheric pressure to be 
exerted directly upon the contents of the 
pleural cavity. The divided ribs lose their 
lifting power, which puts a stop to costal 
respiratory movements. The chest cavity 
collapses, due to the caving-in of the un- 
supported forward rib segments, so that 
its size is diminished about one-half. 

A partial thoracoplasty can be done if 
the cavitation is limited to an upper or a 
lower lobe, and the rest of the lung can be 
classified as recoverable, provided that the 
total operation is contraindicated on ac- 
count of the poor general condition of the 
patient. 
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This operation, in contradistinction to 
pneumothorax and phrenicectomy should 
be strictly limited to unilateral cases. The 
opposite side must be free of involvement, 
or, if affected, the process must be at a 
complete standstill, as proved by long 
observation. It should be limited in its 
application to adults, under forty-five 
years of age, of good morale, who have 
sufficient resistance to place them in the 
recoverable zone. It should not be consid- 
ered in cases with myocardial degenera- 
tion, renal disease, or any concurrent 
chronic tuberculous or other affection 
which is likely to interfere with recovery. 
It should be done during an inactive 
interval, while temperature and pulse are 
running normal. 

Generally speaking it finds its best 
application in chronic unilateral fibrotic 
cases where the general condition is good, 
but where sanatorium care has reached 
the limit of usefulness: the process is at a 
standstill, but return to active life is 
prevented by the positive sputum and the 
assurance of relapse. These are the cases 
with rigid wall cavities which cannot 
collapse because the walls are too stiff, 
or are fixed by adhesive strands to costal 
pleura, mediastinum or diaphragm. 

The case is particularly suitable if there 
are present evidences of retraction, which 
show that healing by the formation of 
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connective tissue is taking place. For 
thoracoplasty promotes and supplements 
this process. Retraction represents the 
contraction of the fibrous scar tissue laid 
down in the efforts at healing, and inci- 
dentally is an indication of resistance. The 
tendency to retraction is evidenced on 
physical examination by a flattening and 
diminished mobility of the affected thorax, 
the clavicular fossa is deepened, the ribs 
pulled in, and the trachea displaced toward 
the affected side. X-ray examination shows 
the rib spaces narrowed, the trachea dis- 
placed and dilated, the heart drawn over, 
and, if the lower half of the lung is involved, 
the diaphragm pulled up. 


CONCLUSION 


Surgical measures designed to collapse 
the lung have become established as 
effective in the treatment of certain phases 
of lung tuberculosis. A study of a series 
of cases reported from widely separated 
sources proves that these measures have 
prolonged many lives, and restored ap- 
parently hopeless cases to effective useful- 
ness. Physicians treating chest tuber- 
culosis should be acquainted with the 
indications for these procedures, so that 
they can be applied promptly when judg- 
ment dictates. And sanatoria should be 
provided with the surgical staff and 
equipment necessary for their performance. 
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TRAUMATIC FAT NECROSIS OF THE BREAST* 


Norsert ENzeER, M.D. 


MILWAUKEE, WIS. 


UMORS in and over breasts resulting 
from necrosis of fat deserve general 
recognition. The campaign for the 


brings the total number on record to 46. 
One appreciates how important the recog- 
nition of this lesion is from the fact that 


Fic. 1. Low power magnification. Note diffuse fibroblastic growth and relation of giant cells to fat droplets. 


early removal of tumors of the breast. is 
bringing to the attention of surgeon and 
pathologist lesions which are not only not 
malignant, but are also not neoplasms. 
Among these may be classed the tumor 
formed by the tissue response to localized 
fat necrosis of the breast. The lesion is not 
a common one. Hadfield! has very recently 
reviewed the literature, and was able to 
collect 42 cases, to which he added 3 of 
his own. The following instance, therefore, 


1 Hadfield, G. Fat necrosis of the breast. Brit. J. 
Surg., 17: 673, 1930. 


12 of the 45 cases recorded by Hadfield had 
a radical operation performed for cancer 
of the breast. 

The essential nature of the lesion is a 
slow, aseptic saponification of fat with 
resulting inflammatory response, constitut- 
ing a reparative process. It is slower in 
development than the type of necrosis 
resulting from the liberation of pancreatic 
juice, although it is likely that the activat- 
ing agent is local tissue and blood lipase. 
It is not necessary here to review the 
subject since Hadfield has so recently done 
so. 


* Submitted for publication July 7, 1930. 
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CASE REPORT 


Mrs. G., about sixty years of age, presented a 
small, hard tumor in the lower outer quadrant 


rec. 2. 


of the left breast, which she had observed for 
the first time two months previous to examina- 
tion. The tumor was not painful or tender. 
There had not been any appreciable increase 
in size since the detection of the tumor. A his- 
tory of trauma could not be elicited, but the 
lesion was placed at a point of friction between 
the breast and the edge of the corset. Anatom- 
ically, the tumor was in the subcutaneous fat 
and not in the breast tissue. The overlying 
skin was fixed to the mass. The excised tumor 
was 1.5 cm. in diameter and was hard and not 
encapsulated. On cross section it consisted of 
an opaque gray, infiltrating tissue, shading 
imperceptibly and irregularly into the sur- 
rounding fat. Discoloration of the surrounding 
fat was not observed. On superficial examina- 
tion the tissue resembled a carcinoma. Yet it 
was sharply demarcated from the epithelium, 
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and because of rather vaguely different charac- 
teristics a frozen section was made. This dis- 


closed a fibroblastic granulomatous lesion 


High power magnification showing disposition of giant cells, oil cysts and clefts surrounded by 
inflammatory cells. 


studded with large multinucleated giant cells. 
A diagnosis of foreign body granuloma was 
rendered. The parafline sections made clear the 
nature of the lesion. It consisted primarily of 
an intense growth of fibroblasts compactly 
arranged at the periphery of the lesion and less 
compactly in the central and deeper portions. 
Outstanding was the large number of multi- 
nucleated giant cells. These varied considerably 
in size and in the number of nuclei. Frequently, 
the outline of the giant cells was irregular and 
occasionally several of them seemed fused 
together into multinucleated, syncytial proto- 
plasmic masses. In the cellular portions were 
numerous vacuolated areas which had been 
filled with fat. These resembled small cysts and 
have been described as oil cysts. Many of these 
were surrounded by giant cells which had fused 
together to engulf the vacuole. In addition to 
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the fat droplets and vacuoles, there were 
numerous clefts which had been occupied by 
fatty acid crystals. Several giant cells had 
engulfed some of these crystals. The lesion was 
relatively avascular. A few tiny capillaries 
could be made out, and occasional arterioles 
were seen. The majority of these latter were 
the seat of an intimal proliferation, and in 
many of them this had occluded the lumen. 
In the center of the tumor was a mass of necro- 
tic fat containing numerous fatty acid crystals 
and large clumps of necrotizing polymorpho- 
nuclear leucocytes. Leucocytes and lympho- 
cytes, with occasional eosinophilic leucocytes, 
were scattered throughout the peripheral zone. 


From the disposition of the inflammatory 
cells it was seen that the central portion of 
necrotic fat was being invaded and would 
ultimately have been absorbed and re- 
placed by fibroblasts and giant cells. This 
might have gone on to cicatrization. 
Occasionally, however, the central zone of 
necrotic fat may not be observed, but 
becomes liquefied and a cyst results, the 
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wall of which is made up of the compactly 
arranged fibroblasts and giant cells. In 
some instances calcium has been deposited. 

Lee and Adair,'! who first reported this 
lesion in this country, ascribe the exciting 
factor to trauma. According to Hadfield, 
direct and severe trauma was the exciting 
factor in about 40 per cent of the cases. 
In this instance no direct trauma had been 
sustained, but the friction between the 
skin of the breast and the corset was 
undoubtedly a chronic irritation and may 
be considered the exciting factor. 


SUMMARY 


An instance of traumatic fat necrosis 
of the breast is reported and described, 
and the histological structure outlined. 
The importance of recognition of this lesion 
and of differentiating it from a carcinoma 
is stressed. 


1 Lee and Adair. Traumatic fat necrosis of the breast 
Ann. Surg., 80: 670, 1924. 


OBSERVATIONS ON THE 


PATHOLOGICAL PHYSIOLOGY 
OF THE OMENTUM AND DUODENUM* 


Draper, M.D.,f AND ReprorD K. JOHNSON, M.D. 


NEW 


HE functional importance of any 

organ, appendage or membrane may 

be determined by observing the effect 
of its removal upon a group of like indi- 
viduals. A less direct but more interesting 
method consists in a reflective considera- 
tion of the facts, so far as these are known, 
dealing with the phylogenetic rise of a 
species. Consider for a moment the anthro- 
poids at about that time when hands were 
still used exclusively in locomotion and 
before the great economic advance which 
enabled two extremities to do the work of 
four. We know that the liberated front 
extremities became prehensile through 
evolutionary change and adaptation of 
the locomotor function, primitively in 
order that the individual might seek his 
food or safety in trees, and that the final 
elaboration of these members into the 
human hand was of singular help to man. 
So also, it should not be forgotten that the 
form and function of other structures in 
the anthropoids have undergone certain 
less direct, more subtle and often recessive 
and unfavorable changes coincident with 
and directly resulting from this epochal 
alteration in the locomotor habits of the 
race. It is axiomatic that no beneficial and 
fundamental change can be made in any 
mechanism without causing maladjust- 
ment in many subsidiary parts. There can 
be no great gain without some compensa- 
tory loss. We have heard much of the 
disabilities in us which are traceable to 
postural change. The gravitational pull 
upon the abdominal viscera, causing her- 
niae and mechanical displacements, has 
been stressed. Less attention has been 
given to the study of visceral functional 
alteration or derangement. Such alteration 
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may be due not by any means alone to 
gravity but to the introduction of funda- 
mental changes in the requirements of 
the individual. For example: the human 
appendix is the vestigial remnant of a once 
important organ that has atrophied, not 
because of gravity or posture, but in spite 
of it, and because no longer required. Form 
seems to be fundamentally secondary to 
function, and functional change, whether 
recessive or adaptive, is dependent upon 
the needs of the individual for protection 
and subsistence. The phylogenetic advan- 
tage which followed assumption of the 
upright posture, the coming of the human 
hand and intelligence, far outweighs the 
many disadvantages which have resulted, 
and actually enables us to sit in judg- 
ment on our own functional disabilities 
and to trace many of them to age-old 
structural change. 

Little is known of the function of the 
human omentum. Very few critical studies 
have been made. Its absorptive and 
bactericidal powers have been described by 
Buxton and Torrey,! by Vaughan,’ by 
Goldschmidt and Schloss* and others. 
These investigators failed to find that it 
possessed any automotive or ameboid 
characteristics, or a negative or positive 
chemotaxis. Hektoen and Reisman‘ speak 
of it as a sort of nervous heart in the 
abdominal cavity which keeps up an imper- 
fect form of circulation, serving to transude 
plasma or lymph into the abdominal 
cavity and to absorb what is already 
there. Review of all the possibilities 
reveals to us, at least in man, two known 
functions only: the absorptive and the 
bactericidal. In the quadruped, on the 
other hand, the omentum lies in the 


* From the Research Department of The Andrew Todd McClintock Memorial Foundation. Read before the 
American Gastro-Enterological Association, Atlantic City, N. J., May 5, 1930. 


{ Dr. Draper died suddenly on January 26, 1931. 
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pendent portion of the abdominal cavity. 
Upon it falls much of the weight of the 
hollow abdominal viscera as well as some 
of the weight of the solid viscera. The 
belly wall, through adaptation to this 
weight supporting requirement, is rein- 
forced with dense and powerful fascial 
planes which are as important to the 
welfare of the individual as is the liga- 
mentum nuchae. Both of these structures 
in man have undergone the atrophy of 
disuse. The weight supported by the 
sling-like ventral wall of the quadruped 
bears directly upon the omentum and it 
is here in all probability that one of its 
most important functions finds expression. 
It is a fat-bearing labile cushion interposed 
between the mobile visceral peritoneum 
and the immobile parietal peritoneum. 
In addition, the deposition of excess fat 
in the omentum during the period of lush 
feeding serves not only as a storehouse but 
also as a thermal protection to the abdomi- 
nal viscera in the cold and lean months. 
The high absorptive power of the omen- 
tum has been demonstrated experimentally 
in laboratory animals of various types. 
Whether or not this same absorptive 
coefficient is present in man is debatable. 
Abstract reasoning would seem to indicate 
that the absorptive function in the quad- 
ruped would be considerably more impor- 
tant because of gravitation of fluids 
toward the ventral wall of the peritoneal 
cavity, where the omentum, in its capacity 
as a bilge pump, would be able to fully 
utilize its absorptive powers. In man 
this gravitation is toward the pelvic cavity, 
almost always out of reach of the omentum, 
and it is this fact which may explain the 
relatively high degree of resistance to 
infection exhibited by the pelvic perito- 
neum and the value of Fowler’s position 
in peritonitis, in both male and female. 
The ability of the omentum to absorb is 
due to its rich blood supply as compared 
with that of other peritoneal surfaces. 
But is this very absorption a protection 
or a detriment? It may be argued, and 
very reasonably, that this blood supply 


106 American Journal of Surgery Draper & Johnson—Pathological Physiology 


APRIL, 193! 


accounts not only for its absorptive powers 
but also explains its protective value in 
the presence of peritoneal infection, for 
its placement, now known to be accidental, 
near the site of infection supplies an added 
source of leucocytes and immune bodies. 
This is undoubtedly true, and especially 
so in the quadruped where there is less 
interference with the venous return in 
the non-muscularized but mechanically 
supported omental tissue. In the upright 
posture of man the venous return is with- 
out support, muscular, valvular or mechan- 
ical, excepting as feebly exerted by changes 
in intra-abdominal pressure and by peri- 
staltic motion. There is therefore even 
in the healthy omental tissue a constant 
tendency toward chronic passive conges- 
tion and subinfection. The presence of 
chronic intraperitoneal infection with re- 
sulting hyperemia in the omentum may 
easily lead to venous engorgement and 
varicosity, finally ending in a deficient 
rather than in an efficient blood supply; 
in contracture and sclerosis and in ulti- 
mate damage to the structure. 

It appears to be generally conceded 
that the omentum has no inherent powers 
of mobility, or positive or negative chemo- 
taxis. On the other hand, clinical observa 
tions upon the behavior of the freely 
mobile gut in chronic or subacute localized 
peritonitis have led us to believe that the 
visceral peritoneum may exhibit a marked 
selectivity or attraction, which may be 
more than accidental, toward an inflam- 
matory area. We have repeatedly observed, 
roentgenologically, the dislocation of the 
terminal part of the ileum into the right 
upper quadrant in the presence of opera- 
tively demonstrated lesions of that area, 
and we have come to rely upon this 
ileac migration without fixation as one 
of the striking bits of evidence in the 
chain which must be pieced together 
before an accurate diagnosis is reached. 
Similarly the persistent finding of the 
major portion of a long sigmoid in the 
pelvis is not necessarily indicative of 
dislocating adhesions in the pelvis, al- 
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though these are sometimes found. It 
frequently indicates a pelvic peritonitis, 
especially in the female, and although 
the clinical picture is much the same as 
in the case of perisigmoidal adhesions the 
surgical indications may be quite different. 
It is noteworthy that the omentum is not 
found with any regularity at the site of 
these peritoneal inflammations. When it is 
so found, incorporated within the defensive 
wall, the symptoms of toxic absorption 
tend to be exaggerated over and above 
the possible merits of the pathological 
condition, unless the character of the 
infection is of such nature as to cause a 
protective thrombosis of the omental 
vessels. While in this paper we are not 
attempting to deal with the acute surgical 
accidents of the peritoneal cavity it is 
pertinent to inquire into the possible 
bearing of the absorptive ability of the 
omentum upon the toxic and usually 
fatal syndrome of generalized peritonitis. 
The protective thrombosis of the omental 
veins may occur too late to prevent an 
overwhelming systemic bacterial invasion 
through the omental pathway. 
Investigators who have devoted much 
attention to experimental surgery in the 
lower animals are aware of the very high 
mortality which follows generalized peri- 
tonitis. It would seem that this fact 
militates against the idea that the great 
omentum, here so highly developed, has 
an important protective value against 
peritonitis, and that on the contrary 
because of its high absorptive coefficient 
by way of the blood stream it may lead 
to a systemic diffusion of the infection. 
We believe that the true function of the 
omentum has been misunderstood. Its 
function in the quadruped is to fulfill 
biological needs. It is not placed in the 
quadruped belly primarily to prevent or 
wall off accidental perforations or to absorb 
great quantities of bacteria or pus, but 
rather as an integral part of the animal’s 
ordinary and daily physiological habits. 
To assume that the human omentum has 
developed characteristics transcending the 


humble biological traits of the quadruped 
omentum is a homocentric notion, about 
as rational as to assume that fish are 
placed in the sea for us to eat. 

During the past five years we have 
studied with more than casual intent the 
great variations in omental size, form and 
structure encountered in all varieties of 
human beings. Much of this variation is 
undoubtedly associated with postnatal 
development. Some of it, however, can 
scarcely be accounted for in this manner 
and it is apparent that the size and forma- 
tion of the omentum are as dependent 
upon prenatal growth impulses as upon 
postnatal growth changes. The entire 
process is subject to the Mendelian law. 
Certain individuals are born with a rela- 
tively small and fragmentary omentum, 
so small indeed that it is impossible to 
conceive how its function as a migratory, 
protectively vascularized structure could 
be anything but minimal. In other indi- 
viduals the omentum is of relatively great 
size, found in all corners of the peritoneal 
cavity, and reaching deep into the pelvis. 
Is it not proper to pose this question: If 
the omentum has a definite and necessary 
function, adapted to the welfare of the 
individual, should it not be reasonably 
consistent in its form and distribution? 
In the cat the great omentum averages 
about 400 sq. cm. in size. In the human the 
size varies much more than in the quad- 
ruped and the structure is frequently 
much smaller than that of a cat. It would 
seem, therefore, that in the quadruped, 
as already intimated, it serves a purpose 
which in the human it fails to serve, 
except in an irregular and inefficient man- 
ner. If the omentum is undergoing impor- 
tant but very slow recessive change, 
because its physiologic or labile properties 
are not capable of being called into play 
in the upright posture, it is reasonable 
to ask why it persists at all. We have not 
attempted to deny to it all of its primeval 
physiological qualities as exemplified in 
the quadruped, and it is undoubtedly 
still somewhat useful in man. In the pres- 


ence of incomplete functional loss of a part 
the period of adaptive change must extend 
over many thousands of years, and it is 
evident that the final stage of evolution in 
this structure has not yet been reached. 

In a previous paper’ we have discussed 
at some length the probabilities as to the 
aberrant character of the embryonic 
development of the omentum and have 
stated that in some way it was associated 
with irregularity of growth impulses which 
led to abnormal placements of the great 
omentum upon the colon during its rota- 
tion. The dev elopment of the peritoneal 
cavity, of its folds, its mesenteries, its 
plicae, its recesses, is perhaps as complex 
as is the development of the structures 
of the central nervous system, and it 
undergoes far more variations in its final 
form. The finished product is almost 
impossible to visualize, but the fact re- 
mains that this complex embryological 
feat is completed in a fairly orderly manner. 
Not so with the omentum. The end-stage 
of its development indicates that its 
beginning must have been as disorderly 
as the final result. The growth impulses 
responsible for its delamination are aber- 
rant and subject to suppression and reces- 
sion, and this perhaps because nature is 
becoming doubtful as to just what the 
terminal product is to be and what its 
function is to comprise. And so we find 
in the nearly completed embryo as well 
as in the newly born infant strands and 
veil-like attenuations of this dubious struc- 
ture abnormally inserted upon the gut, 
if not actually arising from atypical posi- 
tions in the mesogastrium. In the quad- 
ruped our observations indicate that stabil- 
ity in omental form and size is to be 
expected. In the human, on the other hand, 
such stability has been lost, owing to the 
atrophy of disuse. 


The great omentum is a composite 


four-layered structure derived from the 
posterior mesogastrium. Its posterior layers 
fuse with the transverse mesocolon. The 
anterior mesogastrium subsequently gives 
rise to the lesser omentum and from its 
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right border, known as the hepatoduodenal 
ligament, there occasionally arise abnormal 
extensions which may become incorporated 
with the great omentum or may remain 
entirely separate from it. In the latter case 
such a separate band may find insertion 
upon the ascending colon and sometimes 
upon the terminal ileum. The relationship 
of such bands to the great omentum cannot 
always be determined through study of 
adult pathological morphology. They often 
resemble omental tissue and may have 
arisen from the omental anlagen. As a rule 
they produce certain types of colonic 
deformity which when recognized should 
direct the observer’s attention not only to 
possible disturbance of colonic function 
but to that of the duodenum as well. In 
early life these structures usually escape 
observation, to be discovered later only 
as a result of their gradual contraction 
and provocation of symptoms. Their origin 
close upon the orad, or proximal, duode- 
num is a very serious matter even early 
in life, for their abnormal insertion upon 
the colon often results in damaging duode- 
nal pressure from the added weight of the 
loaded colon in the upright posture. Cer- 
tain of these bands cross the third portion 
of the duodenum as well, and may be seen 
to fuse with the transverse mesocolon. It 
should be remembered here that the 
transverse mesocolon plays an important 
part in the formation of the great omentum 
by fusing with its two posterior layers. 
In those cases where gross portions of the 
great omentum proper are to be found 
crossing and compressing the ascending 
colon, the stress exerted by the contracting 
omental tissue may be transmitted to the 
third portion of the duodenum through the 
transverse mesocolon. Certain obscure mal- 
positions of the left transverse colon may 
be caused by congenital contractures of 
the left transverse mesocolon before the 
final fusion with the great omentum. Such 
a contracture tends to pull the left trans- 
verse colon upward and to the right into a 
position posterior to the stomach and 
adjacent to the duodenal fossa (Fig. 1). 


Interference with the free functional 
behavior of the duodenum is a very serious 
matter. Imboden,° Kellogg,® Friedenwald,’ 
the writers’ and others have recently 
commented upon this. The rapid lethal 
outcome of complete duodenal obstruction 
with tetany and convulsions is a dramatic 
expression of the potential dangers lurking 
within this most highly specialized part of 
the alimentary canal, as was pointed out 
by the senior author twenty years ago.° 
It is logical, therefore, that partial ob- 
structions here should result in serious 
systemic disorders. The mechanism by 
which the duodenal disturbance in function 
is brought about may not be at all clear. 
The supposed scissor action of the superior 
mesenteric artery has been a moot matter 
for the past twenty years. It is not always 
possible to demonstrate localized organic 
defects in or about the duodenum it- 
self, either roentgenologically or surgically. 
Aside from the purely reflex phenomena, 
characterized either by regurgitation or 
dilatation and which are the result of 
lesions elsewhere in the canal, there is the 
problem of the influence of direct traction 
and compression upon the duodenum, 
transmitted in abnormal directions through 
the mesocolon. The existence of such forces 
cannot be presupposed unless there can 
be demonstrated roentgenologically the 
colonic dysmorphism more or less char- 
acteristic of this type of omental and 
mesocolic aberration. The acquisition of 
secondary adhesive structures about a 
duodenum which is chronically compressed 
by a congenital band is to be expected. 
Whatever be the source or the type of 
pressure, its effect upon the duodenal 
epithelium is to cause the elaboration of 
highly toxic products which secondarily 
affect liver function, resulting in the most 
serious and, dependent upon the degree of 
pressure obstruction, the most variable 
symptoms. It is our belief that certain 
neurological and metabolic disturbances 
of the so-called allergic type and of very 
grave significance find their true origin in 
these partial pressure obstructions of the 
duodenum. 
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The rédle of the omentum and of its 
mesogastric anlagen in producing these 
pathological disturbances in hepatic, pan- 
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creatic and duodenal physiology is gradu- 
ally becoming clarified. The colonic and 
terminal ileac disturbances of omental 
origin have been more easily discovered 
and in the past we have been tempted to 
believe that the duodenal disturbances 
were in large part reflex from these. Such 
reflex disturbances are not to be denied. 
The relative incidence of direct and indirect 
interferences with duodenal physiology 
and their degree of concurrent activity are 
not yet known. Certain it is that omen- 
tectomy and restoration of more adequate 
colonic and duodenal function by decom- 
pression and mobilization have been of 
great practical value as a surgical proce- 
dure.'® Indeed we have often thought, and 
not without reason, that the benefit 
accruing after the removal of a colon of 
the type described by Ewing" as not 
beyond the hope of conservation has been 
due to the relief of pressure-producing 
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mesocolic traction upon the duodenum, 
and that release of such traction could have 
been accomplished without colectomy. 

Omentectomy is looked upon in general 
as an extremely hazardous procedure, 
but this has not been our experience. 
In 200 odd cases in which it has been done 
by us there has not been a single death 
directly attributable to it, there having 
been 3 deaths from pneumonia and 2 
from perforation of an attenuated colonic 
segment which should have been resected 
rather than liberated. Finally, if owing 
to the upright posture the omentum has 
now a diminished capacity to pump the 
peritoneal cavity and to cushion the gut 
mechanically, and also is practically devoid 
of the protective qualities generally at- 
tributed to it, this recessive structure 
should receive the same surgical considera- 
tion accorded to any tissue which has 
become useless and menacing through 
a combination of disuse and disease. 


SUMMARY 


1. The function of the quadruped omen- 
tum transcends that of the biped. Change 
of posture and consequent decrease of 
physiological function have resulted in an 
atrophy of disuse. 

2. It has not been proved, either in the 
quadruped or biped, that the omentum 
has any outstanding protective function. 
Its mobility is really lability and in the 
quadruped it is the bilge pump of the 
peritoneal cavity. 

3. The high absorptive coefficient of 
omental tissue is due to extreme vascular- 
ity and elasticity. In the biped this func- 
tion is diminished, owing to circulatory 
difficulties incident to the upright posture 
and to failure to reach the lowest part 
of the peritoneal cavity. 

4. In the quadruped resistance to ab- 
dominal infection may be inherent in the 
omentum. In the biped it has devolved 
largely upon the pelvic peritoneum. 

5. Embryologically the great omentum 
arises from the posterior mesogastrium, 
the posterior or inferior layers of which 
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become fused with the transverse meso- 
colon. 

6. Abnormal bands arising from the 
anterior mesogastrium and inserting upon 
the right colon may compress the duo- 
denum. Abnormal stresses induced by 
atypical placements of the great omentum 
upon the colon are transmitted to the 
duodenum through the transverse meso- 
colon. 

7. These omental aberrations which are 
heritable, being subject to the Mendelian 
law, are due to abnormal growth impulses 
consistent with recessive functional char- 
acteristics. 

8. Interference with duodenal function 
is of grave importance. This may be 
reflex or due to mechanical factors as- 
sociated with abnormal omental and meso- 
colic development. Whatever the source, 
the resultant partial duodenal obstruc- 
tion causes the elaboration of toxic prod- 
ucts which give rise to metabolic and 
neurological disturbances of grave nature. 

g. Omentectomy is_ indicated when 
the omentum is definitely diseased or 
malformed. 


DISCUSSION 


Dr. Witty Meyer: In one statement, it is 
said: ““The omentum is devoid of all auto- 
motive power.” I cannot agree with this 
dictum. For many years surgeons were used to 
calling the omentum the “policeman” of the 
abdominal cavity, because we were always 
finding it protecting some of the important 
abdominal organs in case of injury, inflamma- 
tion and so forth. Now, we find it protecting 
the liver or the stomach; then the colon, or 
other portions of the intestinal tract, even the 
retrocecal appendix, and so on. If we meet a 
duodenal ulcer in a place 2 in. below the 
pylorus attached to the lower surface of the 
liver, we may find it covered and protected 
by the omentum, although this has its start 
at the major curvature of the stomach. 


Fortunately, in most cases, it is so well devel- 
oped, that it can reach the place of danger in 
its wanderings. 

Dr. JOHNSON (closing): I do not feel at all 
qualified to answer Dr. Meyer’s discussion, not 
being a surgeon, and so I will allow that par- 
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ticular phase of surgery to pass by. The ques- 
tion as to whether the omentum is the ab- 
dominal “‘policeman” is one which we have 
been struggling with for a good many years. 
There is no doubt that, in the abdomen, owing 
to its placement over various organs, the 
omentum does fulfill an important protective 
function biological in nature, and if the struc- 
ture be damaged, alteration in health will 
result. It has not been proved, however, that 
it either possesses or exerts any specific anti- 
bacterial powers. We have said that it is 
devoid of autonomic mobility, that its migra- 
tion is as much accidental as selective, and 
that it has no greater motile power than other 
movable abdominal organs toward the site of 
inflammatory lesions. No one knows, no one 
has proved, what the automotive power of the 
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omentum may be. Experimental work which 
has so far been done in animals has been 
negative in this respect, but it is stirring up 
interest in the subject, so that I feel sure other 
investigators will eventually settle the question 
definitely. In the original or quadruped state 
of the human animal, the omentum served a 
biological or a physiological purpose by reason 
of its position in the abdominal cavity. Its 
protective qualities should be, and are, depend- 
ent upon its physiological importance and 
activity, and in the human these have become 
minimized through disuse incident to postural 
change. We cannot admit that its primary 
purpose or function is, or ever has been, to 
protect the individual against intra-abdominal 
accidents; that biological failure can possibly 
result in physiological benefit. 
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URINARY TRACT MANIFESTATIONS IN 
TRAUMATIC MYELITIS 


DUE TO FRACTURE OF SPINE WITH PARTICULAR REFERENCE TO MANAGEMENT* 


E. S. GurpjIAn, M.D. 


DETROIT, MICH. 


T is a well known fact that the urinary 
tract changes are of paramount impor- 
tance in traumatic myelitis, partic- 

ularly urinary infection. Déjérine* (1914), 
Frazier’ (1918), Oppenheim” (1923) and 
others have considered them in diseases 
of the spinal cord. The contributions of 
Thompson-Walker!? (1917), Head and 
Riddoch’ (1917), Fearnsides* (1917), Rid- 
doch’ (1917), Plaggemeyer"™ (1919), O’Con- 
nor® (1928), Elsberg* (1928) and others are 
very instructive and valuable in this 
connection. 


URINARY DISTURBANCES (NEUROLOGICAL) 


Neurological dysfunction of the bladder 
in lesions of the cord may express itself in 
(1) retention and (2) incontinence. Incon- 
tinence may be one of three types: (1) 
interrupted incontinence (automatic blad- 
der), (2) overflow incontinence (para- 
doxical bladder), (3) complete incon- 
tinence (paralytic bladder). 

Retention: Retention may be caused by 
(1) a break in the path carrying painful 
stimuli to the cerebrum, (2) tonic contrac- 
tion of the internal sphincter, (3) tonic 
contraction of the external sphincter and 
inability of the individual to relax the same. 

Automatic Bladder (Interrupted Inconti- 
nence): In automatic bladder the sphincters 
are in tonic contraction but there is 
associated hypertonicity of the bladder 
wall musculature so that as soon as a 
certain set amount of urine collects in the 
organ the detrusor contracts and overcomes 
the sphincters. In patients suffering from 


this condition the urine spurts out at inter- 
vals. The amount of urine necessary to 
stimulate the bladder wall musculature 
may be different in the same individual at 
various periods in his illness. 

Paradoxical Bladder (Overflow Inconti- 
nence): Overflow incontinence is associated 
with atonia of the bladder wall although 
the sphincters are in tone. As soon as there 
is an increase in the intravesical pressure 
(due to accumulating urine) to a degree 
sufficient to overcome the sphincter tone a 
certain amount of urine escapes. In over- 
flow bladder then, the organ is distended at 
all times. 

Paralytic Bladder 


(Complete Inconti- 


nence): Complete incontinence is caused by 
atony and paralysis of the sphincters and 


the bladder musculature and accordingly 
the latter is empty at all times. Paralytic 
bladder may be seen in extreme shock 
where the reflexes of the body in general 
are impaired. It is also seen in traumatic 
myelitis in its later stages. When the 
mucosa of the bladder wall and the part 
in the urethra surrounded by the sphincters 
become destroyed, thus also destroying 
the nerve supply, complete incontinence 
obtains. The reason is evident. The sensory 
limb of the reflex vesical arc being abol- 
ished, the reflex act of micturition becomes 
impossible. 

Combined Forms of Incontinence: Com- 
bined forms of incontinence are also very 
frequent and the transition from one form 
to the other gradual. Thus a patient may 
have periods of retention alternating with 


* This is one of a series of papers on traumatic myelitis due to fracture of the spine (see References)- 
Most of the material was collected at the University Hospital, Ann Arbor, Mich. All case numbers unless 
otherwise indicated belong to the Ann Arbor group. The series from the University of Michigan comprise 
72 cases to which we have added 10 cases from the Receiving Hospital, Detroit, Mich. We thank Pro- 
fessors Carl D. Camp and M. M. Peet for their interest in this work. We also thank Dr. E. T. Olsen, Superin- 


tendent of the Receiving Hospital. 
Submitted for publication July 8, 1930. 
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automatism while the latter is being 
established, or an automatic bladder may 
eventuate in complete incontinence (due to 
infection and destruction of the vesical 
mucosa). 

In traumatic myelitis the vesical changes 
may express themselves in any of these 
ways but the first manifestation is invari- 
ably retention (Thompson-Walker,!? 1917, 
Plaggemeyer,"' 1919) with the possible 
exception of patients in shock. Later over- 
flow incontinence, interrupted incontinence 
or normalcy may ensue. The bladder dys- 
function in these cases is due to (1) con- 
cussion of the cord, (2) destruction of the 
vesical center (conus lesions), and (3) 
destruction of the cord above this level. 

Urinary Dysfunction in Cases with Con- 
cussion of the Cord: In a group of cases 
after cord injury the dysfunction lasts 
only a few days. This may be due to a 
concussion of the cord or a subsiding edema 
at the level of injury. In the present series 
there are several examples of this type (see 
Table 1). 

Urinary Dysfunction in Cases with Conus 
Lesions: In this group the first urinary 
manifestation is again retention. With the 
freeing of the peripheral vesical apparatus 
from its central connections the organ is at 
the mercy of the sympathetic system 
(Thompson-Walker,'!? 1917). re- 
flexes must be very important in this 
connection. Thus reflex arcs are probably 
established with afferent vesical fibers 
synapsing with efferent ones in the hypo- 
gastric ganglion. The development of an 
automatic bladder is possible in these 
cases and this is explained on the basis 
that the sympathetic system assumes the 
nervous control of the organ. In one of our 
cases with a lesion of the conus there was 
complete retention followed by interrupted 
incontinence and at times the character- 
istics of overflow bladder. 

Urinary Dysfunction in Cases with Lesion 
above the Conus: When the cord is injured 
above the sacral level the vesical dysfunc- 
tion is brought about by an interruption 
of the reflex path to higher centers and 
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from the latter to the vesical center. In 
the majority of the reported group there 
was retention and a history of catheteriza- 
tion. Very few in this series gave a history 
of interrupted incontinence almost from 
the beginning. In these cases automatism 
is most probably effected through the 
spinal cord rather than the peripheral 
sympathetic ganglia. 


The bladder dysfunction may be the 
outstanding symptom of traumatic myeli- 
tis. Frazier (1918) describes a patient with 
a cervical lesion whose main disability 
was urinary and rectal paresis. But as a 
rule there are associated motor or sensory 
changes or both. 

In another group the absence of bladder 
dysfunction is remarkable notwithstanding 
signs of serious cord involvement. For 
instance, T. L. T. (163952) was in an 
automobile accident September, 1925. Sub- 
sequently he was paralyzed in both upper 
and lower extremities. By December, 1925, 
he was able to walk. At no time were there 
any sensory changes. Examination on 
March 10, 1927, showed a bilateral spastic 
gait with increased tendon reflexes and 
bilateral Babinski sign. There was much 
atrophy of the shoulder girdle and the 
upper extremities. He showed no urinary 
dysfunction at any time, which can be 
explained on the basis that the reflex 
vesical paths were left intact, notwith- 
standing the central softening of the cord 
in the cervical region causing a destruction 
of the central grey matter and partial 
destruction of the pyramidal tracts. In 
another patient (144883) there was paraly- 
sis from the neck down following a diving 
accident in August, 1925. Paralysis im- 
proved until he was able to walk and 
examination in May, 1927 showed signs of 
cord involvement of a hematomyelic na- 
ture. There were no vesical or rectal dis- 
turbances in his case. F. L. R. (174613) 
entered the hospital with marked spastic 
paraplegia and inability to walk after an 
automobile accident twenty months before 
admission. The patient at no time had 
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sphincter disturbances. It is interesting to 
note that all the cases cited here had 
lesions of the cervical cord. In the cervical 
region there being more cord substance 
and more room in the vertebral canal a 
selective involvement of nervous tissue is 
possible. The area of least resistance Is, 
of course, the central grey matter and 
its surrounding tissue. However, E. M. L. 
(135388) who had a compression fracture 
of the ninth thoracic vertebra with definite 
sensory and motor changes, also had no 
urinary or rectal disturbances at any time. 
The post-mortem examination of the cord 
showed liquefaction necrosis and much 
tract degeneration at the level of injury. 

With partial severance and destruction 
of the spinal cord associated with urinary 
disturbances there is hope for amelioration 
or complete recovery. The mechanism of 
recovery is dependent upon (1) subsidence 
of pressure against ascending and descend- 
ing paths, (2) in the case the vesical ascend- 
ing and descending paths are destroyed 
the possibility of conveyance of impulses 
through other paths. In the majority of 
the group reported recovery took place 
within two months. In 1 case there was 
fair control within thirteen months after 
injury. The following tabulation gives 
more accurate data on this phase of the 
subject: 


RECOVERY FROM BLADDER DYSFUNCTION 


Case No Time Case No. Time 
208354 | About 2 days 199267 About 3 weeks 
181114 , About 2 days 151579 About 5 weeks 
H8504* About 2 days 155076 About 7 weeks 
180751 | About 3 days 165089 About 6 weeks 
195728 |About 10 days | 142972 About 2 months 
171717 | About 2 weeks 131165 | About 3 months 
211268 | About 4 days 128741 About 8 months 
192880 About 3 weeks 144383 About 13 months 


*From the records of the Receiving Hospital. 


URINARY INFECTION AND ITS MANAGEMENT 


Urinary. infection is one of the most 
dreaded of the complications of traumatic 
myelitis. Its onset may be surprisingly 
rapid. In certain cases it progresses rapidly 
with consequent pyelonephritis (fulminat- 
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ing type). Its clinical manifestations are 
severe and if not properly treated patients 
succumb. Thompson-Walker!? (1917) states 
that over go per cent of spinal injury 
cases during the War coming to the Star 
and Garter Hospital had severe urinary 
infection. In another hospital, of 339 
cases of spinal injury 160 patients died 
from urinary infection. 

The condition usually follows catheter- 
ization and faulty treatment of the urinary 
tract after instrumentation. In the pres- 
ent series we have had 7 patients having 
urinary tract infection, 4 of whom came to 
autopsy. Six in this group gave a history 
of catheterization. The remaining one 
(a female) had incontinence for about two 
years and died of acute tonsillitis. Autopsy 
showed advanced urinary tract infection 
with multiple abscesses in both kidneys. 
In her case the infection may have ascended 
through the urethra into the bladder and 
on up. No history of instrumentation could 
be elicited. That every catheterized case 
of traumatic myelitis will develop pyelone- 
phritis is not true. But it is a fact that such 
patients are potentially infected and unless 
much care be taken in their proper treat- 
ment a grave outcome is to be expected. 
It is unfortunately true that even with 
proper care they may develop fulminating 
pyelonephritis with consequent death. 

Fulminating pyelonephritis was the di- 
rect cause of death in 3 patients. I. M. 
(158638) died seven weeks after injury 
to the back. Her clinical course was charac- 
terized by chills and septic temperature. 
Urine grossly showed pus. Neurological 
examination was indicative of transverse 
myelitis at the level of the twelfth dorsal 
segment. D. L. (148094) died thirteen 
weeks after injury. The course of his case 
was also typical of urinary tract infection, 
but a few days before death was compli- 
cated by terminal bronchopneumonia. At 
autopsy the kidneys showed far advanced 
pyelonephritis. There was also ureteritis and 
cystitis. H. A. H. (127420) died sixteen days 
after injury. He also showed the picture of 
fulminating pyelonephritis. The cystitis in 
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these cases is very severe and often of the 
hemorrhagic type. 

With the proper treatment certain cases 
of acute urinary infection become quies- 
cent. They either get well or advance into 
the chronic state with acute exacerbations 
from time to time. The exacerbations are 
undoubtedly caused by poor drainage. For 
instance, in 1 case (216557) poor drainage 
for a day or two would always cause an 
increase in temperature and chill. 

The care of the urinary tract in traumatic 
myelitis is a serious problem. In the pres- 
ence of retention there are 4 possibilities: 
(1) emptying of the bladder by suprapubic 
pressure; (2) catheterization at definite 
intervals; (3) inlying catheter (catheter a 
demeure); (4) suprapubic cystotomy. 

Crédéing would be ideal if it worked in 
every case. There is practically no danger 
of rupturing the organ by suprapubic 
pressure unless there is disease of its walls.* 
The sphincters are overcome much before 
enough force is used to injure the vesical 
musculature. In the present series only 3 
cases could be treated by crédéing alone. 
It is true that by such a procedure complete 
evacuation of the organ is not insured and 
if there is a history of catheterization 
suprapubic pressure should never be tried. 
In 1 case in this series we think such 
treatment was the cause of fulminating 
pyelonephritis. H. A. H. (127420) had been 
catheterized once. Instead of being placed 
on continuous drainage or catheterized at 
set intervals the bladder was allowed to 
distend and he was crédéed. In the course 
of a few days he developed a septic tempera- 
ture and chills. Finally he was placed on an 
inlying catheter but it was too late. In 
about sixteen days he died. The valuable 
time lost in crédéing this patient allowed 

* One such case came to our attention at the Univer- 
sity Hospital, Ann Arbor, Mich. The patient had 
syphilitic cord disease with retention. On suprapubic 
pressure the tumor mass suddenly disappeared and soon 
after the patient began complaining of lower abdominal 
pain. In the course of a few hours he showed signs of 
peritonitis and was operated on. There was a longitu- 
dinal tear in the dome of the bladder. Autopsy showed 


diphtheritic involvement of the bladder wall at the 
site of rupture. 
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the infection to ascend in the presence of a 
distended organ, for suprapubic pressure 
does not insure complete evacuation except 
in cases with very favorable anatomy. To 
make the irony of fate worse his spinal 
condition was much better before death. 

Catheterization at definite intervals 
along with irrigation of the bladder with 
mild antiseptic solutions, acids or alkali 
as may be indicated is a good and accepted 
form of treatment.® 

Continuous drainage of the bladder 
through an inlying catheter is a good form 
of treatment and is usually successful. 
Fluids are forced and the patient given 
some urinary antiseptic by mouth (sodium 
acid phosphate and urotropine). The blad- 
der is irrigated with mild antiseptic solu- 
tions daily. With this treatment the septic 
temperature of more than 1 case has be- 
come normal. In the male the scrotum is 
also supported by some appropriate means. 
Urethritis is at times very annoying but 
this has never been of such proportions as 
to prohibit this method of treatment. The 
catheter is changed twice a week. 

Thompson-Walker’? (1917) discusses the 
advisability of prophylactic suprapubic 
cystotomy in all cases of traumatic mye- 
litis with urinary dysfunction. If the 
epidydimis becomes involved this opera- 
tion may be the only method to follow. 
In the present series we have had no cases 
with scrotal involvement, although we are 
cognizant of the fact that such a complica- 
tion does occur at the frequency of about 
10 per cent in all catheterized patients.’ 

In cases with inlying catheter the latter 
may be left out at intervals to note if there 
is a return in function or if an automatic 
bladder has developed. If partial return of 
function is present it is preferable to study 
the bladder for a few days and note the 
amount of residual, if any. In some cases 
the organ may have to be catheterized to 
effect complete evacuation at least once 
daily. 

In conclusion, emptying of the bladder 
by suprapubic pressure should be tried 
in every case with no history of catheteriza- 
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tion. The urine should be examined fre- 
quently for the presence of infection. If 
it is present the only way to treat the case 
effectively is by drainage: inlying catheter 
or catheterization at definite intervals. If 
there 1s a history of instrumentation con- 
tinuous drainage should be instituted at 
once. 


SUMMARY AND CONCLUSIONS 


1. The first manifestation of urinary 
dysfunction in traumatic myelitis is reten- 
tion. Constant dribbling is never seen in 
the beginning (unless the patient is in 
extreme shock). 

2. Severe injury to the cord need not 
always be associated with urinary dysfunc- 
tion. Several examples of this types are 
given in the text. 

3. The evolution of urinary disturbances 
in traumatic myelitis is usually as follows: 
(1) retention or retention with overflow; 
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(2) a period of retention with active incon- 
tinence or retention alternating with spells 
of voluntary micturition; (3) active incon- 
tinence (automatic bladder) or complete 
recovery of function; (4) in cases with 
active incontinence with urinary infection 
there may develop a complete incontinence 
(paralytic bladder) or constant dribbling. 

4. The period of retention in this series 
has been from three to five weeks on the 
average. In this connection it is important 
to note that extreme distension of the 
bladder enhances return of function or the 
production of automatic bladder. 

5. Urinary infection is serious. In a 
case with distension as soon as the diagno- 
sis of infected bladder is made the patient 
should either be placed on continuous 
drainage or catheterized at frequent and 
regular intervals. The administration of 
urinary antiseptics and mild irrigation of 
the bladder are also indicated. 
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SUPPURATIVE SUBCUTANEOUS AND SUBFASCIAL 
GONOCOCCUS INFECTIONS* 


SAMUEL RANDALL, M.D., AND THOMAS G. M.D. 


KANSAS CITY, KANSAS 


HE following 3 cases illustrate un- 
usual types of suppurative lesions 
due to the gonococcus. 


Case 1. Male, aged fifty-three, was ad- 
mitted to the Bell Memorial Hospital of the 
University of Kansas on November 15, 1929 
with a draining sinus below the left great tro- 
chanter. A history of gonorrheal urethritis 
about six months before was obtained from his 
family doctor. Thirteen weeks before admis- 
sion infection started in the region of the left 
trochanter, following a slight injury. About 
five weeks after injury the infection was 
incised and drained. The wound did not heal 
and persisted as a sinus, extending beneath the 
deep fascia just below the trochanter. Repeated 
smears from this sinus showed many gram 
negative, intracellular diplococci, morphologi- 
cally characteristic of the gonococcus. The 
prostate was enlarged and tender. He was 
treated for a time with hot packs, perman- 
ganate, acriflavine and mercurochrome irri- 
gations without improvement. At operation an 
extensive narrow abscess tract with granulating 
walls was found extending downward from the 
trochanter beneath the fascia lata. Healing 
was slow and a slight discharge of pus per- 
sisted. A second operation one month later 
showed that the infection had burrowed be- 
neath the deep fascia two-thirds of the distance 
from the trochanter to the knee. A_ third 
operation was done four months after the first 
and the sinus tract was found extending further 
down the thigh. At the end of six months there 
was a still further extension downward as far 
as the femoral condyle. As the infection pro- 
gressed downward beneath the deep fascia, 
the incised wounds above gradually healed. All 
blood cultures were negative. At times he 
had a fever as high as 101° and 102°F. He left 
the hospital after six months with a persisting 
sinus just above the left knee at the site of the 
last operation. Several weeks later his family 
doctor reported his sinuses healed. 

This subfascial infection persisted for more 
than a year, during which time the patient 


* From the Department of Surgery, University of Kansas. 
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almost died from what was apparently cardiac 
collapse. Disabling contractures as a result of 
disuse and faulty posture in bed persisted for 
more than a year after healing of the infection. 


Case u. White male, aged thirty-two, was 
admitted to the hospital on September 24, 
1929 with an active gonorrheal urethritis of 
three weeks’ duration. Five days before admis- 
sion he developed painful finger and wrist 
joints. His right hand and wrist became swollen 
and the day before admission red streaks were 
noted extending up his forearm. Five days 
after admission it was evident that an abscess 
had developed on the dorsum of the left index 
finger near the base. This was incised and pus 
obtained. Five days later a large abscess on the 
ulnar side of the right wrist was incised and 
drained. Both abscesses appeared superficial 
and no connection with the tendon sheaths was 
found. Gram negative intracellular diplococci 
were obtained from both abscesses which were 
morphologically identical with the gonococcus. 
These infections all healed within two months 
without any stiffness or limitation of motion of 
fingers or wrist. 

Case 11. White male, aged twenty-three, 
was admitted to the Hospital on October 20, 
1930 and was discharged on November 20, 
1930. He gave a history of gonorrheal urethritis 
three years ago. One year ago he bruised his 
right buttocks, which later became swollen, 
discharged pus, and formed an ulcer. With 
local treatment this closed in two months but 
reopened in a few days. It has healed and 
opened several times during the past year. 
Six months ago he had a recurrence of the 
gonorrheal urethritis. About two months ago 
the last abscess formed and was still unhealed 
when he was admitted to the hospital. 

Examination revealed gram negative, intra- 
cellular organisms in the prostatic pus char- 
acteristic of gonococci. The same type of 
intracellular organisms was found in smears 
from the ulcerating area on the buttocks. 

The infected area on the buttocks involved 
only the skin and subcutaneous tissues. There 
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was scarring over an area 3 cm. by § cm. with 
some pigmentation. 

There was no history of syphilis and the 
Wassermann test was negative. The patient 
was treated with aolan injections three times 
each week for three weeks. He also had two 
x-ray exposures. The lesions have now been 
healed for about one month. He still has 
chronic prostatitis. 


DISCUSSION 


No tissue of the body can claim immunity 
from gonococcus infection. In addition to 
infection of the genito-urinary tract, it 
may cause arthritis, bursitis, tenosyno- 
vitis, endocarditis, meningitis, pyelitis, 
proctitis, pleuritis, neuritis, myositis, Pye e- 
mia, abscess of lung or kidney and i 
flammation of the bone, eye, nose and skin. 
Certain hyperkeratoses of the genitals, 
palms of the hands and soles of the feet 
are due to the gonococcus. It is not very 
uncommon to find petechial hemorrhages 
and nodular erythema in cases of general 
gonoccal septicemia. Gonococcus infection 
is no longer considered a localized malady, 
but a general systemic disease with varied 
localized manifestations. Infection of bursae 
and synovia with adjacent periarticular 
tissue is the commonest result of dissemin- 
ation of the gonococcus. The mucous mem- 
brane of the urethra and the conjunctivae 
is the commonest location for the primary 
infection. Complications of the primary 
infection usually occur within three to five 
weeks after the onset and commonly 
when the initial disease seems to be 
subsiding. 

Lawson and Smithwick! discuss gonor- 
rheal infection in postoperative abdominal 
wounds and report 2 cases. One infection 
followed operation for acute salpingitis, 
and the other an exploration at which 
no definite disease was found. The second 
patient had an active gonococcal endo- 
cervicitis and vaginitis. This wound infec- 
tion may have come from the normal 
appearing tubes or as an indirect infection 
from the genitalia. Kingsbury’ reports 
an infection in an abrasion near the elbow 
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resulting in an ulcer with undermined edges 
and sloughing base. Stephens* describes 
a gonococcus infection occurring in a 
sloughing ulcer resulting from a_ hot 
hypodermoclysis solution. Multiple sub- 
cutaneous gonococcus abscesses are re- 
ported by Kirmse.‘ He states that only 20 
such cases were on record previous to 1921. 
In a girl seventeen years of age with a 
gonorrheal vaginitis, Dufour’ incised a 
gonococcal abscess on the dorsum of the 
foot. He describes a similar subcutaneous 
abscess of the arm in a woman, aged 
twenty-six. From both of these cases the 
gonococcus was cultured. Other authors 
have described subcutaneous abscesses, 
hemorrhagic purpura, * percutaneous infec- 
tion in infants,!° cutaneous hemorrhages 
and ulcers,'!! intramuscular abscesses,!” 
and suppurative mastitis'® due to the 
gonococcus. Dwyer' described a fatal 
case of acute gonococcal septicemia and 
endocarditis in a child twenty-three months 
of age in which there developed a superficial 
abscess in the lumbosacral region. Culture 
made from the abscess grew the gonococcus. 

Our case of subfascial infection is inter- 
esting because of its extent and marked 
chronicity. We do not find a similar case 
reported. The source of this subfascial 
infection may have originated in the bursa 
over the trochanter, but this is not def- 
initely proved. This case is a striking 
illustration of the progressive nature of 
such infections and prolonged disability 
that may result. 

The second case is typical of other re- 
ported cases of subcutaneous abscess due 
to the gonococcus. The source here may 
have been in the tendon sheath, although 
such localization was not evident and no 
disability resulted due to tendon limitation 
of motion. 

The third case is an example of the 
marked chronicity of gonococcal infections 
in and beneath the skin. 


CONCLUSIONS 


1. Three cases of metastatic gonococcus 
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infection are here reported. While cultures that may manifest itself in almost any 
of the gonococcus were not obtained in tissue of the body. 

these 3 cases, the history, clinical findings 3. Slowly healing ulcers, unexplained 
and microscopic study of the organisms persistant sinuses, and indolent healing 
seemed sufficient to warrant a positive wounds should make one suspicious of the 


diagnosis. possibility of infection by the gonococcus. 
2. A study of metastatic infections due 4. In the management of the treatment, 


to this organism emphasizes the now silver preparations have seemed to yield 
generally accepted opinion that gonorrhea the best results after prompt surgical 
is not a localized, but a general, disease intervention for points of abscess formation. 
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SCROTAL DRESSING HOLDER 


Descum C. McKENNEY, M.D. 
BUFFALO, N. Y. 


N ordinary bicycle pants guard the base of the scrotum. Thus these organs 
makes an ideal dressing holder for are held up and out of the way during a 
the male patient. A towel is draped perineal or rectal operation and con- 


around the scrotum and penis and the tamination of the field of operation ts 
pants guard holds the towel snugly around _ prevented. 
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A STUDY OF THE EFFECT OF ACIDS AND ALKALIS 


ON GASTRIC MUSCLE STRIPS IN THE RABBIT* 
R. A. Gorman, J. D. Drerer, AND Martin E. REuHrFuss, M.D. 
PHILADELPHIA 


NE of the most interesting phases of 
gastric physiology is the behavior of 


the stomach muscle under condi- 
tions such as are observed with muscle 
strip preparations. Our knowledge of gas- 
tric function may be broadly divided into 
that governing the secretion, and that 
vitally concerned with the motor function 
of the stomach. 

The latter subject has been approached 
from many angles. The clinician estimates 
it by the degree of chymefication of food, 
by the evacuation time, with a test-load, 
and by the gross appearance of peristalsis 
as revealed by x-ray examination. The 
physiologist has not been content with 
these rather gross methods of approach. 
He has attempted by animal experimenta- 
tion, by the examination of viscera under 
direct vision, by balloons which have been 
placed in the stomach, and finally by the 
behavior of isolated muscle strips, to obtain 
information on the complex mechanism 
which so remarkably reduces food to 
chyme. 

In a recent study, Thomas, Eads, and 
one of the authors, observed the action of 
the antrum and duodenum in order to 
determine the sequence of events which 
occur in the normal human subject, with 
balloons fluoroscopically controlled and 
placed in these organs. The information 
which this study revealed was of impor- 
tance in estimating the sequence of events 
which occurred in that segment of the 
digestive tract. The rhythmicity and power 
of the antrum musculature are scarcely 
realized unless they are observed in this 
way. The natural question which arises is: 
What determines this rhythmicity, and 
what are the factors which are concerned 
in its evaluation? This problem brought 
us into direct contact with some of the 
recent work on the excised musculature. 


The normal movements of the stomach 
in situ have been described by M’Crea, 
M’Swiney, Morison and Stopford,' and the 
literature is reviewed in their paper. The 
normal movements of the surviving strips 
of the stomach were first investigated by 
Sick and Tedesco? who found that the 
movements of the strips and of the 
same parts of the complete stomach were 
identical. 

Alvarez’ found from a similar study of 
the excised strips of the stomachs of rabbits, 
cats, dogs, and man, that each region had a 
characteristic type of movement, and that 
the rate of contraction of the strips varied 
inversely as the distance from the cardia. 
Shutz‘ observed the action of the excised 
stomachs of dogs after the injection of 
drugs prior to the removal of the organ. 
The studies of Smith® on the action of the 
surviving muscle strips of the stomachs of 
guinea pigs, cats, rabbits, dogs and man, 
are complete. Hecht® studied the action of 
atropine on the complete surviving stom- 
ach of the rabbit, and Texner and Turolt’ 
recorded the inhibitory effects of atropine 
and adrenalin on the strips of human 
muscle. Kuroda’ recorded the behavior 
of the longitudinal muscle strips from 
the fundus of the dog’s stomach. One of the 
most recent and complete studies on the 
movement, as well as the reaction of drugs, 
on strips of the gastric musculature of 
the cat and dog, is that of Brown and 
M’Swiney.’ Their investigation was car- 
ried out on the excised strips of the cat 
and dog, in order to obtain further informa- 
tion as to the mechanism of rhythmic 
contractions and tonus in the different 
regions, and to ascertain the reaction 
of the various parts to autonomic drugs. 

It is scarcely necessary to go into further 
detail regarding the work of these various 
observers, except to point out that their 


*Read at the Thirty-third Annual Meeting of the American Gastro-Enterological Association, Atlantic City> 
May 5 and 6, 1930. 
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method of approach was more or less similar 
in many instances, and to call attention to 
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phase stomach is to be observed in cats. 


In the rabbit there occurs a rather marked 


the fact recorded by practically all of thickening of the distal half of the pars 


Fic. 1. Powerful rhythmic contractions from strip obtained from antrum and greater curvature. These are 
obtained apparently only from this region of rabbit’s stomach. 


them that there was an inherent rhythmic- 
ity and tonus which, as Alvarez has 
pointed out, was more or less character- 
istic of the portion of the stomach which 
was studied. 

Our investigation had for its purpose 
the confirmation of these findings, and 
an attempt was made to show in what 


pylorica, which would lead one, according 
to these authors, to suspect the existence 
of the separate non-peristaltic motor mech- 
anism in this region. Additional support 
is given to this argument by the fact that 
the food in the stomach of this animal is 
always of a semi-solid consistency, and 
so there would be the need of a specially 


Fic. 2. Extract of entire pyloric end of stomach has no effect on antral contractions as this curve illustrates. 


way altering the reaction of the Locke’s 
solution, which was used in these experi- 
ments, would alter the response. For our 
purpose we selected rabbits, which are 
admirably suited to this work. As M’Crea, 
M’Swiney, Morison and Stopford point 
out, the so-called two-phase stomach, in 
which peristalsis of the body, and systole 
and diastole of the antrum presumably 
occur, is characteristic of the rabbit, 
dog and man; while the so-called one- 


adapted ejector mechanism. The observa- 
tions of Alvarez are too well-known to 
need repetition. We were, therefore, inter- 
ested not only in demonstrating the 
responses of the excised parts of the rabbit’s 
stomach, but inasmuch as they lent them- 
selves so readily to movements which are 
easily demonstrated, we carried on obser- 
vations on the action of the acids and 
alkalies on the excised muscles, which 
are recorded in the following paper. 
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TECHNIQUE 
The animals used for these experiments 
were exclusively young rabbits. These 
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Locke’s solution at the same temperature 
of 4°c. 


The stomach was allowed to remain 


antrum curves 


xt. 


Fic. 3. Typical contraction waves from antral region and greater curvature. Notice that addition of emulsion 
of extract of entire cardiac portion including mucosa is without effect on contractions. 


rabbits were killed by a sharp blow on the 
head, and the »*bdomen opened. The 
stomach was then exposed and removed 
intact. In practically every instance the 
stomachs were full, as no attempt was 
made to starve the animals. The stomach 


in this solution for twenty minutes to half 
an hour, after which it was stretched 
out on a piece of cork under Locke’s 
solution. The mucosa was then very care- 
fully dissected away, leaving the muscu- 
laris and serosa which were then cut into 


PYLORUS-GREATER CURVATURE 


RES 


Fic. 4. Effect of small amount of dilute hydrochloric acid on typical antral response with complete suppression 
of contraction waves. This amount is sufficient to carry pH to or just beyond neutrality according to observa- 
tions of resulting mixture determined with calomel electrode. 


was then transferred to Locke’s solution 
at a uniform temperature of 4°c. An 
incision was then made along the greater 
curvature from the esophagus to the py- 
lorus, and the material from the stomach 
completely evacuated. The stomach was 
then cleaned, and the organ placed in 


parallel strips approximately 3 to 5 mm. 
in width, and 2 to 3 cm. in length. In 
several of the experiments the strips 
remained with the mucosa intact, but 
for our routine work the mucosa was 
dissected away. The strips were then 
kept in Locke’s solution in a refrigerator, 


“ 
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the mean temperature being approximately 
4°. In some instances the strips were 


employed immediately, and in others they 


Fic. 5. Typical rapid rhythm of cardiac end and 
greater curvature strip. Acid inhibits response. 


were used on the following day or even 
as long as forty-eight hours after removal. 

The apparatus consisted of an outer 
container, holding perhaps 3 qt. of warm 
water, kept at a constant temperature 
of 37.3°c. by means of an electric thermo- 
regulator. This container acted as a 
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the strip was immersed in the solution 
was by means of a movable lever and 
side-arm, so that every change in the 
muscle strip was automatically recorded 
on a moving kymographic drum. The 
levers were extremely sensitive and spe- 
cially adapted to this work. The apparatus 
was a type recommended by Dr. J. Earle 
Thomas as most effective for this purpose. 

Time was recorded by a Jacquette mech- 
anism, and the injection of substances was 
marked by an electrical indicator. 

It is interesting to remark at this point 
that the tracing recorded from strips 
from different regions of the stomach 
was so characteristic that the observer 
was able, after a relatively short experience, 
to determine the region of the stomach 
involved. In other words, the contractions 
of any one strip were usually characteristic. 
Strips from the lesser curvature showed 
a distinctly smaller amplitude and greater 
frequency. In many instances the move- 
ments of strips from the cardia were very 
minute, and in some cases almost unrec- 
ognizable. 


Fic. 6. Typical effect of addition of small amount of dilute hydrochloric acid (3 c.c. of 0.5 per cent HCI to 250 
c.c. of Locke’s solution) on surviving muscle strip taken from greater curvature antral end of rabbit’s stomach. 


water bath to maintain a constant tem- 
perature of the Locke’s solution which was 
contained in an inner vessel holding 
approximately 250 c.c. Through the inner 
vessel containing the Locke’s solution 
was an arrangement by which oxygen 
could be maintained at a given rate, so 
that the Locke’s solution was aerated 
constantly. The arrangement by which 


Muscle strips from approximately go 
animals were used, and throughout this 
series of experiments one can almost 
predict from the record of the tracing 
the part of the stomach wall which was 
being investigated. 

In the great majority of cases our 
attention was directed to the phenomenon 
at the pyloric end of the stomach. In 
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about one-third of these cases records 
were made from the cardiac end of the 
stomach. Strips from the greater curvature 
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from balloons placed in the normal human 
antrum. The rhythmicity and the power 
of the contraction in that portion of the 


Fic. 7. Pyloric end, midway between greater and lesser curvature. Response resembles cardiac strips and 0.5 per 
cent HCI has only mild effect. 


near the antrum and pylorus gave the 
most characteristic tracings. These were 
characterized by regular recurring groups 
of waves with a wide amplitude. In many 
instances the muscle strips would shorten 
to half their original length. Curves of 


antrum adjacent to the pylorus and at 
the greater curvature, are out of all pro- 
portion to the response obtained in every 
other part of the stomach wall. Even in 
the lesser curvature and the antral portion 
no such contractions were recorded. 


Fic. 


8. Powerful rhythmic antral contractions seen most characteristically in antrum and greater curvature of 
rabbits stomach. These in no way resemble response obtained under identical conditions in lesser curvature, 


cardia and fundus and suggest a specialized musculature which we believe is concerned in major part of mech- 


anical work of stomach. 


this description are to be noted in the 
appended illustrations, and when the 
technique was satisfactory it was possible 
to get a graphic tracing which, in many 
respects, resembled the tracing obtained 


In records of the lesser curvature, while 
there are considerable differences in tone 
and rhythm, the contractions were fre- 
quently regular, but never of the same 
amplitude, and this is true of the entire 
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fundus as well. In fact, we do not hesitate 
to make the statement that the important 
work in the rabbit’s stomach is im all prob- 
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that the tracing obtained from the cardia 
and the antrum are different in type, form 
amplitude, as 


and one would expect 


Fic. g. Contractions from pyloric end and greater curvature. Notice amplitude of these contractions. These 
results are in accord with probability that greatest amount of work is performed specifically by this portion 


of stomach wall. 


ability carried out by that part of the stom- 
ach wall involving the greater curvature 
near the antral portion. 

Alvarez maintains that the excised 
strips of muscle from the cardiac end, 
and particularly that one on the lesser 
curvature next to the cardia, show the 
strongest tendency to rhythmic contrac- 
tion. If by this he speaks of the frequency 
of contraction, then we are inclined to 
agree with his statement; but if rhythmic 
contraction implies a powerful recurring 
group of movements, then in our judg- 
ment the antrum near the pylorus un- 
doubtedly fulfills this idea. 

There are undoubtedly marked differ- 
ences in irritability, latent period and 
contraction waves. As Alvarez maintains, 
to use his own words: “‘Speaking roughly, 
the rate of contraction varies inversely 
as the distance from the cardia.”’ One gets 
the impression from this statement that 
the contraction rate at the pylorus, there- 
fore, is very much less than that at the 
cardia: this is largely true; but as one 
studies these various responses, the funda- 
mental impression is that there is no 
comparison between the pyloric and antral 
contractions on the one hand, and the 
characteristic response seen in the cardia. 
The observations of Sick, Tedesco, Smith, 
M’Swiney and others, certainly suggest 


regarding their obvious differences in 
function. In all the muscle strips that we 
studied, there was never encountered at 
or near the cardia a record which resembled 
the characteristic tracing of the antrum, 
and the reverse is likewise true. It is 
difficult or impossible to establish any 
relationship between the two, and if this 


Fic. 10. Recurrence of gastric muscle contraction which 
had been inhibited by addition of dilute HCI and 
in this response brought back by addition of sodium 
bicarbonate solution. 


relationship exists it is not apparent from 
our studies. 

In the balloon work done on human 
beings by Thomas, Eads and Rehfuss, 
antral contractions were powerful, regular, 
and frequently preceded by a slight 
increase in tonus. There is a_ striking 
similarity between many of our responses, 
and those which were seen by the intra- 
gastric balloon such as one of us recorded 
some time ago. 
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In practically all instances the strips 


which we used in our work were taken 
longitudinally. We tried strips which were 
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with the poor amplitude of contractions 
in the strips from that region. Nothing m 
the gross appearance of the strip would 


Fic. 11. Surviving muscle strip from cardiac end of stomach. Notice typical contractions totally unlike those of 
cardia and notice that repeated additions of 0.5 per cent HCI fails to arrest cardiac contractions. 


circular, but the records obtained were 
unsatisfactory. Therefore, for practical 
purposes, in all instances this work was 
recorded on longitudinal strips. There are, 
of course, many differences observed in 


suggest this fact. Alvarez also notes as he 
has commented elsewhere on the fact that 
as tone rises the amplitude of contraction 
falls, until rhythmic activity may cease 
entirely. This may be true on some 


Fic. 12. Addition of 3.5 c.c. of 0.5 per cent HCI causes alteration in muscle strip response which is inhibited 
altogether by addition of 1 c.c. more of dilute HCI. 


the tonus of the strips, and at times a 
distinct increase in tonus was recorded, 
when there were no contractions. Tonus 
naturally can only be recorded in this 
sort of work by the position of the lever 
above the baseline, which records the 
contraction of the muscle strip. Alvarez 
suggests that high tonus of the lesser 
curvature might have something to do 


occasions, but it is certainly not invariably 
true, as will be seen from certain contrac- 
tions with bicarbonate of soda, for instance. 

Just what is the influence of the histologi- 
cal structure in these different parts of the 
stomach, we are not prepared to state. We 
are convinced of the fact, however, that 
the reaction of the excised muscle strip 
in the cardia and in the pyloric antrum 
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offering the typical tracings illustrated in 
this article. 

In view of the fact that it is possible 


in the rabbit is very different. We are 
further of the opinion that this difference 
is a characteristic one inherent in the part 


Fic. 13. Strip from lesser curvature all the way from the esophagus to the pyloric sphincter. Note similarity 
In response to type of contraction noted at cardia. Acid inhibits and alkali restores contractions as ensuing 


curves demonstrate. 


of the stomach which was being observed. 
We furthermore believe that the greater 
curvature portion of the antrum is that 
part concerned in the most regular and 
powerful rhythmic contraction, and finally 
we are unable to demonstrate definitely 
any relationship between antral and car- 
diac contractions. They are different both 


to obtain under ideal experimental con- 
ditions tracings which can be reproduced 
and which are highly characteristic, it 
was of great interest to note the effect of 
certain substances, notably those con- 
nected with gastric function, or what 
Babkin would call natural chemical stimuli 
on these muscle contractions. The most 


Fic. 14. Muscle strip from antral region and greater curvature. Notice disappearance of contractions on addi- 
tion of 4.5 c.c. of 0.5 per cent HCI and their reappearance after addition of sodium bicarbonate. 


in form and type, and a study of our re- 
sponses would make us hesitate to say that 
even roughly the rate of contraction varies 
inversely as distance from the cardia. 
Our observations would suggest that the 
contractions are very different in both 
type, form and tone in the two parts of the 
stomach wall. For that purpose we are 


interesting substance is hydrochloric acid. 
The action of dilute hydrochloric acid and 
alkalies such as sodium bicarbonate has 
been repeatedly discussed in the literature. 
The influence of natural chemical stimuli 
on the movements of the frog’s stomach 
was studied by Babkin." In this contribu- 
tion the author points out that solutions 
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of hydrochloric acid introduced into the 
stomach, according to Glassner'! are non- 
effective; according to Lussana!’ they 
increase and afterwards arrest its spon- 
taneous contractions; according to Pat- 
terson!® they arrest without previously 
increasing the hunger contractions; and 
finally, Hoff'* noted an increase in con- 
tractions. Babkin asks the question as to 
whether the acting chemical agent being 
the same, the various motor responses 
are not due to unequal stimulation of 
the neuromuscular apparatus of the stom- 
ach itself. He studied the stomach of 
the frog which was excised, and in which 
solutions were introduced under the de- 
finite pressure. The volumetric registering 
of stomach contractions was made on 
a kymograph, and at the same time the 
author made tracings of the separate 
contractions. He found that the most 
active part of the stomach of the frog 
was the pyloric part. Hydrochloric acid 
exerted a varying action, depending upon 
its concentration. In weak solutions it 
increases the contractions and diminishes 
the frequency at 0.5 HCL. In some con- 
centrated solutions (0.05 per cent to 0.2 
per cent) it arrests them. He then found 
that the effect of sodium bicarbonate 
(0.03 per cent to 0.05 per cent) is to arrest 
the tone and increase the intensity and 
frequency of the contractions of the frog’s 
stomach. 

In other words, these experiments were 
performed by injecting the material in 
the stomach. We are not familiar with the 
effect of the alteration of the hydrogen 
iron concentration of Locke’s solution on 
the excised muscle strips. 


THE EFFECT OF HYDROCHLORIC ACID 


In this experiment we arranged the 
apparatus in order that we could obtain 
the typical responses. Ordinarily a con- 
trolled tracing was made after the contrac- 
tions had reached a uniform type for at 
least thirty or forty minutes. At this point 
from I to 5 c.c. of a 0.05 per cent solution 
of hydrochloric acid was injected into 
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the Locke’s solution. It is needless to 
point out that the amount of hydrochloric 
acid in the solution, when diluted, repre- 
sented an infinitesimally small amount 
of acid. In other words, if 5 c.c. of 0.5 
hydrochloric acid were added to 250 c.c. 
of Locke’s solution, the resulting mixture 
would represent 0.01 per cent hydrochloric 
acid. At this figure we were able to demon- 
strate unmistakable changes in the appear- 
ance of the waves. Almost uniformly it was 
possible, by the addition of hydrochloric 
acid in the quantities mentioned before, 
to cause either marked inhibition or a 
total arrest of the contractions. In some 
instances, the interval between the con- 
tractions was prolonged. In others, the 
contraction gradually faded away, and 
in a number of these responses there was a 
complete disappearance of the contraction. 

It was therefore evident that dilute 
hydrochloric acid in dilutions far smaller 
than those commonly encountered, but 
nevertheless showing a change in the 
hydrogen iron concentrate caused a dimi- 
nution or cessation of the contractions. 

In view of this practically constant 
finding, it was of interest to note the effect 
of other substances. The first substance 
which was used was sodium citrate. The 
addition of small amounts of sodium 
citrate, I to 5 c.c. or more, a saturated 
solution, not only caused a reappearance 
of the contractions, but in some of the 
preparations where hydrochloric acid was 
not used, it caused an increase in tonus and 
sometimes in the frequency of contractions. 
This observation was strikingly constant 
in the series of cases where it was used. 

Sodium bicarbonate used in the same 
way, namely, a saturated solution of 
quantities of 5 c.c. and over, likewise had 
a similar effect. In some instances there was 
a very much greater increase in tonus, 
and if the tracing was recorded over con- 
siderable intervals, a complete reappear- 
ance of contractions which were, if any- 
thing, more rhythmic and more pronounced 
than before hydrochloric acid had been 
used. It is to be noted that not only is 
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there an increase in tonus, but that in the 
majority of instances the inhibitory effect 
of hydrochloric acid is overcome and 
followed by pronounced contraction. 

It was interesting in this work to observe 
whether or not extracts from different 
parts of the stomach might not have the 
same effect. For this purpose we prepared 
macerations of the fundal and pyloric 
portions of the stomach in normal salt 
solution. We were unable to demonstrate 
any definite effect from either of these 
tissue extracts, as the following short 
table will reveal. 

We also used in several experiments 
liver extract 343 of Lillie’s, and also the 
4-C liver extract which was prepared in 
our laboratories. On one occasion we 
were able to get a response from liver 
extract. This finding, however, was an 
inconstant one, and we feel that our studies 
do not justify the conclusion that liver 
extract stimulates the gastric musculature. 
Studies which will be reported elsewhere by 
us, however, do prove that the upper 
digestive tract is certainly influenced by 
this preparation. 


CONCLUSIONS 


1. The reaction of surviving muscle 
strips from different portions of the stom- 
ach of a rabbit is highly characteristic. 

2. Longitudinal preparations from the 
cardia gave a response which is essentially 
different from that obtained at the pyloric 
antrum. 

3. The most powerful rhythmic con- 
tractions were obtained from that part 
of the antrum involving the greater 
curvature. 

4. The most frequent waves of small 
amplitude are obtained at or near the 
cardia. 

5. Hydrochloric acid in dilutions men- 
tioned in the text, inhibits or arrests the 
pyloric antral contractions. 

6. Sodium citrate in a number of in- 
stances causes a reappearance of the con- 
tractions following their disappearance 
due to hydrochloric acid. 
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7. Bicarbonate of soda has the same 
quality. 

8. In the majority of our studies there 
was a perceptible increase of tonus on 
the addition of bicarbonate of soda. 

g. Normal salt solution extracts of 
the fundus and antrum failed to show any 
appreciable effect on muscle strip 
preparations. 

10. It is possible that some liver ex- 
tracts may stimulate these contractions. 

After studying these charts and the 
behavior of the muscle strips under these 
experimental conditions, one hesitates to 
assume changes in hydrogen iron concen- 
tration as important factors in peristalsis. 
Certainly there can be no question that 
minute amounts of acid and alkali can 
markedly alter the sequence of events. A 
mechanism involving regular recurrent 
changes in hydrogen iron concentration 
might be suggested as a hypothesis for 
peristalsis. 

In conclusion, the results mentioned 
here were obtained from a series of studies 
on isolated muscle strips from different 
parts of the stomachs of about go rabbits. 

We are indebted to those who contributed 
to the Medical Research Foundation at 
Frankford for financial support in_ these 
experiments, namely, Mrs. Cyrus H. Kk. Curtis, 
Mr. Alvan Dinkey, Mrs. Henderson, Mr. H. M. 
Pierce, and Mrs. Buckner. 
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DISCUSSION 


Dr. Bastepo: As an old pharmacologist, | 
just want to emphasize something that Dr. 
Rehfuss mentioned, and that is the fact that 
the acids and alkalies will not be found affecting 
this muscle strip in the living stomach, but 
only in the mucous membrane. You must not 
get that impression, because the muscular 
layers are not affected chemically by what is in 
the stomach, but rather by what is brought to 
them by the blood stream. 

Dr. Renruss (closing): I am very much 
interested in the reference to the motion of the 
pyloric valve. These are the things that 
impressed us in our work. Dr. Alvarez’ idea is 
that this is more or less continuous, but I think 
that the phenomenon that I have presented here 
today is an altogether different phase of diges- 
tion, an altogether different thing. This beating 
of the pylorus in rabbits is a beat which is 
powerful, regular, recurrent, and is, so far as I 
can find, the only part capable of doing work. 
Therefore, I was interested in Dr. Coles’ 
description of his idea regarding the fan shaped 
muscle he describes. I would like to show 
him some of the records we have. There is 
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another thing which I would like to point out, 
and that is, that if there is anything which 
affects the muscular tissue it is not in the 
stomach, but it is, rather, something perhaps 
chemical alterations in the blood circulating 
through that particular part of the stomach 
wall. There is one thought that occurs to me, 
and that is, that, with the large amount of 
acid which must be derived from the stomach 
may result in changes in the tonus of this 
region of the stomach, any change which occurs 
must occur during the gastric digestion and 
not the intestinal digestion. It is clear that 
there is some general mechanism which brings 
about a change in the pH, which probably 
is induced by the formation of a large amount 
of secretion. It seems almost impossible for us 
to believe that we can get a pint or a quart of 
stomach secretion, without some _ radical, 
chemical change. I believe that the distal end 
is motor in its function, and that the cardiac 
end is built for storage. I think that the 
chemistry relates to a hormone which is secreted 
by some mechanism which operates in the 
entire digestive tract, and is, perhaps, part of a 
far-flung mechanism which may reach further 
than the stomach. 


CHRONIC HYPERPLASTIC TUBERCULOSIS OF THE ILEUM* 


Joun J. CUNNINGHAM, M.D., AND HyMAN SNEIERSON, M.D. 


BINGHAMTON, N. Y. 


N the Annals of Surgery for May 1930 
Edward Dowdle! reports a case of 
chronic hyperplastic tuberculosis, or 

tuberculoma of the descending colon, as 
he calls it. In his discussion of the various 
types of tuberculosis of the intestines, he 
states that chronic hyperplastic tuber- 
culosis of the ileum alone is almost never 
seen, only 8 cases having been reported in 
the literature. 

Dowdle states that this variety of tuber- 

culosis is considered a primary lesion in a 


high percentage of cases both because of 


the inability to demonstrate tuberculous 
infection elsewhere and because of the cure 
by extirpation of the local lesion. Occasion- 
ally however, tuberculosis elsewhere is 
demonstrable as a coexisting lesion. Boyd? 
in his Surgical Pathology” states that in 
this condition there is formation of tuber- 
culous granulation tissue, mainly in the 
submucosa, but also to some extent in the 
subperitoneal coat; that giant cells are 
abundant, but that miliary tubercles are 
not common and that caseation is usually 
absent. Ulceration may develop, but is not 
a marked feature of this condition. The 
mucosa may gradually encroach upon the 
lumen until extreme narrowing results, so 
that it may only be possible to pass a fine 
probe through the opening. The affected 
part of the bowel is thickened and stiff 
and may form a tumor-like mass, which 
bears strong resemblance to a carcinoma 
even after the abdomen is opened. The 
neighboring lymphatic glands are usually 
enlarged, thus still further adding to the 
mass which is felt through the abdominal 
wall. Rankin and Mayo* in Surgery, 
Gynecology and Obstetrics for June 1930 
under the heading of Carcinoma of the 
Small Bowel state that localized tuber- 
culosis of the ileum must be remembered 
as one condition difficult to distinguish 
from carcinoma except at operation. They 


also mention a case of localized tuberculosis 
of the ileum 75 cm. from the iliocecal valve, 
thus bringing the total of cases in liter- 
ature to 9. Babcock‘ in his “Textbook of 
Surgery” under Tuberculosis of the Intes- 
tine gives as one of his classifications: 
Hyperplastic form, large infiltrating ulcers 
or polypoid granulations upon the mucous 
membrane, partially annular and tending 
to stenosis and stricture . . . bowel above 
the stricture is hypertrophied or dilated or 
both thick and dilated. The ulcers show 
dense fibrous hyperplasia with limited 
caseation and necrosis, and with stenosis 
and obstruction and enlargement of the 
regional lymph-nodes. All of the writers 
mentioned previously state that this type 
is found between the ages of twenty and 
forty, rarely in children and the elderly. 

We wish to add a case of localized hyper- 
plastic tuberculosis of the ileum to those 
already mentioned in literature. The clin- 
ical picture corresponds almost exactly 
with that mentioned by Babcock. 


A patient between twenty and forty years of 
age gives the symptoms of chronic intestinal 
stenosis . . . there is cachexia, wasting, anorexia, 
colic, rumbling, occasional vomiting, visible 
peristalsis, rarely blood in the stools, a firm, 
hard, nodular, usually cylindric tumor is felt 
most frequently in the iliocecal region. This is 
not tender or painful; does not move with 
respiration, but may be moved by the fingers; 
there is little or no fever unless an abscess is 
present. 

CASE REPORT 

Mr. J. H., aged twenty-two years, white, 
single, laborer. 

Chief Complaint. Gas, distention and pain 
one hour after meals of one year’s duration. 

Family History. Father living and well. 
Mother died of pneumonia one year ago, aged 
fifty-four years. Four brothers and three sisters 
living and well. One brother died in infancy. 
One brother died of diphtheria at the age of 
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three. No history of tuberculosis in the family. 
Denied any known contacts with anyone 
having tuberculosis. No history of cancer or 
diabetes in family. 

Past History. Measles, mumps, whooping 
cough during childhood. No other illnesses. 
No headache. Eyes normal. No ear trouble. 
Occasional sore throat and tonsillitis. 
Tonsils not removed. Teeth in good condi- 
tion. Cardio-respiratory: No cough or night 
sweats. No loss of weight previous to present 
illness. Gastrointestinal: No stomach trouble 
before present illness; not constipated. The 
patient had an appendectomy at the Bing- 
hamton City Hospital just prior to the present 
illness. Genitourinary: Nocturia none. Denied 
venereal diseases. Neuromuscular: Has always 
been thin, but in good health. Habits: Does 
not drink or smoke. 

On February 17, 1929, the patient was ad- 
mitted to the Binghamton City Hospital with 
chief complaint of pain below the navel, dull 
and intermittent in character of ten days’ 
duration. He stated that he had had a cold 
during this time. The pain became more 
severe on the day of admission and was 
associated with some vomiting. He had no 
chills. His bowels moved normally. There were 
no urinary complaints. He denied any previous 
similar attacks. The past history otherwise 
corresponded exactly with the history given 
here. The report of the physical examination 
states that the abdomen was not distended. 
There was no rigidity, no tenderness, and no 
rebound pain. Rectal examination was nega- 
tive. Temperature 98.6°F.; pulse 80; respiration 
20. Blood count normal. The opinion was 
subacute appendicitis. In the description of 
the operation, it is noted that the appendix was 
somewhat larger than normal and the blood 
vessels congested. A microscopic examination 
was not done. Two Wassermann tests were 
made, which were negative. Apparently the 
amount of pain of which this patient com- 
plained was more than that expected from the 
pathology found in the appendix and_ the 
Wassermann test was repeated to rule out a 
possible central nervous system lues. His con- 
valescence was uneventful, and he was dis- 
charged on February 27, 1929 completely 
relieved of symptoms. 

Present Illness. In June 1929, about four 
months alter his appendectomy, the patient 
began suffering from gas and distention begin- 


132 American Journal of Surgery Cunningham & Sneierson—Tuberculosis 


APRIL, 1931 


ning about one hour after meals. He also com- 
plained of marked constipation. He denied any 
night sweats, coughing or pain in the chest. He 
lost weight rapidly however until he was put 
on a Sippy diet. On this regime, he soon gained 
his weight back and had complete relief from 
his symptoms. After a month however, he 
began gradually to have the same complaints 
with occasional periods of relief. He was then 
changed to an hydrochloric-acid and pepsin 
regime. This did not alter the picture in the 
slightest, the patient still having his occasional 
periods of freedom from pain, but his general 
condition remaining about the same. On 
February 28, 1930 a gastrointestinal series was 
made and found negative for any pathology. 
On April 1, 1930, he was readmitted to the 
Binghamton City Hospital. At this time his 
temperature was 98.4°F.; pulse 84; respirations 
24. He stated that the gas and sour eructations 
were worse now and occurred after every meal. 
He had lost about 17 lb. in the past six months. 

Physical Examination. The patient was a 
markedly emaciated young white man appar- 
ently in no great pain. Examination of the 
head, eyes, ears, throat, and teeth was negative. 
The heart and lungs were negative to auscul- 
tation and percussion. The abdomen was 
markedly distended and gave the impression of 
containing fluid, although none could be made 
out. Peristalsis was marked on auscultation, 
but was not visible. No special points of 
tenderness or muscle spasm were elicited. 
There was a fixed mass about the size of a 
grapefruit in the right ilioinguinal region just 
median to the appendectomy scar. This was 
not tender and did not move with respiration. 
Owing to the distention, it could not be out- 
lined accurately. This did not move with the 
position of the patient and could not be moved 
manually. 

Enemas were given and returned with fair 
results. 

X-rav Reports, Dr. U. S. Kann, April 1, 
1930, gastrointestinal tract: “Stomach shows 
a pronounced pyloric defect. No pyloric cap. 
Transverse and descending colon show up 
well. There seems to be a mass of adhesions of 
the colon in the descending loop of the colon 
and small intestines. There is a marked defect 
after the hour plate, giving the appearance of a 
tumor mass in the lower right quadrant, 
pushing the descending colon. There is a 
calcified area in the right lower quadrant 
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opposite the fourth lumbar vertebra. Question 
of tumor in the right lower quadrant. Origin 
unknown.” 

X-ray of chest, April 4, 1930: “Large hilum 
on the left side well infiltrated. The general 
aspect of the right and left lungs is clear. 
The heart is globular shaped and well in the 
middle line. Diagnosis: Large infiltration of the 
hilum on the left side. Negative for tuber- 
culosis.”” The gastrointestinal series apparently 
aggravated the partial obstruction which was 
present. The patient became nauseated and 
vomited. He also complained of continuous 
pain. The abdomen became more distended and 
violent peristalsis could be seen. The distention 
of the abdomen was so marked and the con- 
dition of the patient such that a palliative 
colostomy was contemplated. It was decided, 
however, to first attempt to build up his 
general condition by the use of repeated intra- 
venous injections of glucose and saline. Tur- 
pentine stupes were applied to the abdomen. 
All fluid and medications by mouth were dis- 
continued except bowel sedatives. After twenty- 
four hours, the peristalsis seemed to have 
abated to some extent, and the patient was 
given fluids by mouth. This was increased to 
soft diet two days later. His general condition 
improved coincidently with the bowel im- 
provement. The distention, however, persisted. 
His temperature during this time ranged from 
98° to 100°F. 

Blood Count, April 15, 1930, 75 per cent 
hemoglobin, 4,420,000 erythrocytes. The white 
count was 7400 with 67 per cent polymor- 
phonuclear neutrophiles, 32 per cent lympho- 
cytes and 1 per cent large mononuclears. 
There were no abnormal red cells. The color 
index was 0.8. Urinalysis was normal. 

The patient was operated on April 15, 1930. 
The preoperative diagnosis was partial obstruc- 
tion due to tuberculous peritonitis. Gas- 
oxygen-ether was used. 

Procedure. High right rectus incision. The 
rectus muscle was split and the peritoneum 
was incised. On opening the abdomen a small 
amount of clear serous fluid was present. The 
bowels were moderately distended. The serous 
covering was shiny and the blood vessels 
engorged. Examination of the stomach and 
gall bladder was negative. No adhesions from 
the previous appendectomy were noted. In 
the right lower quadrant just below and medial 
to the cecum was a large mass about the size 
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of a grapefruit with the bowel above it mark- 
edly dilated, thickened and edematous for 
about 2 ft., so that at first glance it appeared 
to be large bowel. Upon examination, this 
mass was found to be ileum and underlying 
enlarged mesenteric lymph glands about 18 
in. proximal to the iliocecal valve. The lymph 
glands were fused and about the size of a 
small orange. The section between the iliocecal 
valve and this mass was normal in appearance 
although somewhat injected. The cecum and 
colon were normal in appearance and explor- 
ation of the rest of the abdomen was negative 
for further pathology. About 1149 ft. of small 
bowel was resected beginning about 3 in. 
distal to the tumor and approximately 9 in. 
above it. Because the glandular mass was so 
adherent to the underlying blood vessels, it 
was left intact. The ends of the bowel were 
then united by side to side anastomosis, this 
being considered advisable lest the line of 
suture become adherent to the glands and 
stricture with obstruction of the bowel follow. 
Enterostomy was performed above the anasto- 
mosis and the enterostomy tube let out 
through a stab wound in the side. Through 
and through dermal tension sutures were 
inserted and the wound closed in layers with 
chromic catgut. No drains were used. The 
patient’s condition while on the table was 
only fair, his pulse ranging from 130 to 140. 
An intravenous injection of glucose and saline 
was given in the operating room and was 
repeated when the patient was sent to the ward. 

The patient’s convalescence was uneventful. 
At the end of two weeks, at the suggestion of a 
medical consultant, alpine light was applied to 
the abdomen. This caused an immediate rise in 
temperature to 102°F. and occurred whenever 
this was applied. After three attempts, the 
light was discontinued. The patient was dis- 
charged from the hospital on May 23, 1930, 
seven weeks after admission. The wound was 
entirely healed. His general physical condition 
was very good, his weight being 127 |b., 12 |b. 
more than on admission. He was on a regular 
diet, and had no gastrointestinal symptoms 
whatsoever. 

Pathological Report, Dr. Edward L. Saylor, 
gross pathology: “‘The specimen is a part of 
the small intestine. It measures 40 cm. In 


length and from 2 to 11 cm. in diameter, the 
different measurements representing cicatricial 
and dilated portions respectively. The serosa 
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appears moderately congested and some normal! 
appearing mesenteric fat is attached along the 
outer border. The thickness of the intestinal 
wall varies from 5 mm. to nearly 2 cm. The 
thickened area represents a scar evidently on 
the side of a previous ulcer. The mucosa in this 
region has a grayish granular appearance and 
there are denuded areas which exhibit the 
underlying scar tissue. Immediately above the 
scarred area the intestine is dilated and the 
mucosa mostly destroyed by a diffuse ulcer- 
ative process. There are some ulcers which are 
well defined and show a dirty gray granular 
base. These isolated ulcers average 3 by 2 cm. 
and their long diameter is parallel with the 
lumen of the intestine. The mucosa between 
the ulcers is also more or less disintegrated, 
evidently from the same process and small 
hyperplastic appearing tissue peripheral to the 
inflammatory area.” 

Microscopical Examination. “Numerous 
sections taken through the wall of the intestine 
both from the thickened portion and also from 
the ulcerated areas show a high grade subacute 
inflammatory process. In the hypertrophic 
areas there is a marked increase in fibrous 
tissue and the mucosa is entirely destroyed by 
granulation tissue. In this latter region there are 
newly formed capillaries and marked round cell 
infiltration. There are other sections that show 
some of the mucosa and in the ulcerated areas 
there is marked necrosis of the mucosa and 
this is replaced by a thick fibrino-purulent 
exudate. In one section, however, there is a 
well defined anatomical tubercle with epithel- 
oid cells and typical Langhans’ giant cells in 
the center. In another section there is also a 
giant cell reaction but no epitheloid cells are 
seen here. Final diagnosis: Ulcerative tuber- 
culosis of small intestine with partial obstruc- 
tion due to cicatricial contraction.” 
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The patient reported at the office on June 
25, 1930. At this time his weight was 134 lb. 
He stated that he had had no stomach com- 
plaints whatsoever and wanted to go to work. 
September 1, 1930, the patient’s weight was 145 
Ib. He had been working every day and was 
apparently cured. Physical examination was 
negative for any signs of recurrence or of 
abdominal pathology. 

In conclusion: this case brings the total 
of reported cases of localized hyperplastic 
tuberculosis of the ileum to 10. Attempt 
was made to obtain reports of the previous 
8 known cases, but as only 4 of these were 
secured, it was deemed best not to sum- 
marize them. These are noted in the 
bibliography.* The characteristic history 
brought out by these cases and so very 
ably summarized by Babcock was demon- 
strated in our patient. To date there have 
been no signs or symptoms of recurrence or 
of tuberculosis elsewhere in the body. Our 
experience in this case agrees with Dowdle’s 
conclusion that this condition is localized 
and that removal of the lesion will cure 
the patient. 
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PSYCHOGENIC FACTORS IN CARDIOSPASM* 


ASHER WINKELSTEIN, M.D. 


NEW YORK CITY 


Introduction: The cause of cardio- 
spasm is indeed obscure. To illustrate 
the divergence of opinions some of the 
theories are presented: 

1. It is a congenital mega-esophagus 
(Bard).! 

2. A pre-gastric pouch or vormagen 
(Zusch). 

3. The result of valve formation due 
to the entrance of the esophagus at an 
acute angle into the stomach (Strauss). 

4. The result of a constricting action of 
the diaphragm (Sauerbruch). 

5. Obstruction in the “liver tunnel” 
(Mosher).? 

6. Spasm in the upper sulcus gastricus 
below the cardia (Fleiner). 

7. A primary atony of the musculature 
of the esophagus (Rosenheim). 

8. Spasm of the cardia as part of a 
general spasmophilia (Wilms). 

g. Esophagitis due to various causes 
with secondary cardiospasm (V. Mikulicz). 

10. Functional or organic disease of the 
vagus nerves (Krauss). 

11. Disease of Auerbach’s plexus at the 
cardia (Hurst). 

12. A failure of the active opening 
of the cardia (Cardioparalysis or achalasia, 
Zaager, Hurst). 

13. A reflex disturbance of the vegeta- 
tive nervous system control of the cardia 
(Heyrowsky, Soper).* 

14. Injury of nerves or nerve plexuses by 
physical trauma (Krauss). 

15. The result of psychic insults (Brai- 
lowskaja, Winkelstein). 

16. Ductless gland disturbance, particu- 
larly ovarian (Struempell). 


' Thieding, F. Beitrag z. klin. Chir., 121: 237, 1921. 
(Here will be found most of the references cited.) 

* Jackson, C. Nelson’s Looseleaf System of Medicine. 
Vol. 5. 

3 Soper, H. W., and Cassidy, L. D. Tr. Am. Gastro- 
Enterol. As., p. 86, 1928. 


None of these theories seems suflicient 
to explain all or even the majority of the 
cases. It is probable that cardiospasm is, 
in most of the instances, a symptom 
rather than an independent disease. Phy- 
siologically the disease can best be ex- 
plained by postulating a disturbance of 
the nervous regulation of the cardia. 
Obviously, such a disturbance may be 
brought about in many ways. It is the 
purpose of this paper to emphasize one 
way in which this syndrome may be 
produced. 

In a series of consecutive cases, we have 
been impressed in the last few years by 
the prominence of psychic upsets at the 
beginning, and during the course of the 
disease. Because it seems possible that 
there is a causal connection between these 
mental disturbances and the cardiospasm, 
this group of cases is submitted for 
consideration. 

Before giving you the details of the case 
histories, two points should be emphasized. 
(1) That all of these patients have had a 
complete examination in order to exclude 
the presence of disease elsewhere in the 
body, and (2) that they are not examples of 
slight or transient spasm of the cardia or 
esophagus, but as you will see in the radio- 
graphs, they are true instances of chronic 
cardiospasm with marked dilatation of the 
esophagus. 


Case 1. M. K., male, aged twenty-three. 
He has had dysphagia and regurgitation for 
eleven years. Radiography showed a typical 
cardiospasm with marked dilatation of the 
esophagus. When twelve years old while 
attending school in Russia, he was caught 
eating a sandwich, which was contrary to the 
school rules. The teacher struck him over the 
head, he choked on the food, and was rushed to 
a hospital. There he overheard the physicians 
discuss the possibility that an operation might 


*From the Gastro-Intestinal Clinic, Medical Division, Mt. Sinai Hospital, New York City. 
Read at the Thirty-third Annual Meeting of the American Gastro-Enterological Association, Atlantic City, 
May 5 and 6, 1930. 
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be necessary. That night, in a terrified state, 
he jumped out of a window in a nightgown, 
and ran home bare-footed in the snow, a dis- 
tance of some miles. Since then, he has had 
symptoms of cardiospasm. A few years later 
he came to the United States. He became 
the chief support of his family, and was worried 
by financial difficulties. For several years 
hydrostatic dilatation with the Russel-Plummer 
apparatus gave him only slight relief. Then he 
disappeared from observation for two years. 
On his return, he informed us of a fortunate 
marriage with a wealthy bride, with resultant 
relief both from financial troubles and his 
symptoms. Occasionally, there is a mild 
recurrence under some emotional stress or 
strain. 


Case u. M. S., female, aged forty-five. 
She has had dysphagia, regurgitation, and 
epigastric discomfort for twenty years. Radio- 
graphy again revealed typical cardiospasm 
with marked dilatation of the esophagus. 
Her symptoms began immediately after swal- 
lowing the cap of a gold tooth. She was told by a 
physician that she had cardiospasm, and would 
suffer from the disease until her death. She 
thought it was cancer, and has secretly hugged 
that idea for twenty years. Further mental 
stress was caused by her marriage at the time 
of the onset of her symptoms to an old, sickly, 
and impotent man. She has been helped 
somewhat by repeated dilatations with the 
hydrostatic dilator. Psychic approach failed 
because she was un-cooperative. 


Case 1. W.A., colored male, aged thirty- 
four. He complained of dysphagia, regurgita- 
tion, and loss of weight for seven years. 
Radiography revealed cardiospasm with an 
enormous esophagus. His symptoms commenced 
immediately after marriage. The patient, 
a mild, meek, little man, found himself married 
to a wife who was a terrible nag, constantly 
scolding him for not earning a living. Further- 
more, she was an alcoholic, and their life 
consisted in orgies of drinking, dancing, and 
sexual excesses. All of this, he informed us, 
worried him greatly, and aggravated his 
symptoms. The Plummer dilator helped him 
considerably. Recently, his economic situation 
is better, and his symptoms have lessened. A 
quarrel with his wife causes a recurrence of his 
symptoms, and is followed by a visit to the 
gastrointestinal clinic for a dilatation. 
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Case iv. S. F., a male, aged twenty. 
Seven years ago, while sitting in the window 
of a tenement house, the patient saw a woman 
run over by an automobile. The candy he was 
eating stuck in his throat and he fainted. Since 
then he has had his dysphagia and regurgita- 
tion. Radiography showed a markedly dilated 
and redundant esophagus. Dilatations and 
vagolysis have not helped him. He is decidedly 
a psychopathic type—quiet, moody, and 
shuns society. 


Case v. A. M., boy aged eight. His symp- 
toms commenced three years ago following 
the accidental swallowing of a large piece of 
iced candy which stuck in his throat. This 
child was observed on the Children’s Ward 
where he was considered mentally abnormal. 
He refused to play with the other children, and 
seemed very quiet and depressed. His esophagus 
was moderately dilated. He left somewhat 
relieved after one dilatation. 


Case vi. S. R., male aged forty. Imme- 
diately following the incision of a peritonsillar 
abscess twelve years ago, this man developed 
the symptoms of cardiospasm. Careful ques- 
tioning brought to light the fact that this man 
has lived for years in a terrified state. His son, 
perhaps a pervert, has belabored his father 
with mental and physical cruelty. The patient 
is a pitiful, trembling wretch in constant fear. 
Radiography shows a typical picture of cardio- 
spasm with a moderate dilatation of the 
esophagus. 


Case vir. R. G., a girl aged seventeen. 
From the age of eleven to thirteen this girl 
masturbated excessively. When thirteen, she 
read a popular sex book which stated that 
onanism was criminal, and would lead to 
insanity. Through fear, she at once stopped 
the onanistic act, but since then, for four years, 
has had the symptoms of cardiospasm. Radiog- 
raphy shows cardiospasm with a moderate 
dilatation of the esophagus. 


Case vii. L. L., a female aged forty. 
Four years ago, she was suddenly informed 
in the middle of the night that a dearly beloved 
sister had been burned to death. The next day, 
dysphagia and vomiting set in. This patient, 
also, is unhappily married. She suffers tremen- 
dous sexual disgust. After each sexual act, sh¢ 
has nausea and vomiting. A surgeon performed 
an extramucosal cardioplasty, and a vagus 
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nerve resection without relief of symptoms. 
Plummer dilatation was very successful in her 
case, a single dilatation being followed by a 
gain of 45 lb. in three weeks. 


DISCUSSION 


It is apparent that, in this group, psychic 
disturbances have played an important 
role. It will be necessary, therefore, to 
study cases of cardiospasm carefully for 
psychogenic origins. 

Whether one is a Freudian, and con- 
siders these patients as conversion neuro- 
ses, or is of the school of Adler, which 
would maintain that the patients employ 
the disease as a weapon of defense and 
offense in their conflict with society, or, 
whether one agrees with the Pawlow school 
of conditioned reflexes, is immaterial. 
What is important, we feel, is the adoption 
of the conception that these patients, 
fundamentally neuropaths, have suffered 
psychic traumas, and that these abnormal 
mental stimuli have in some way affected 
the innervation of the cardia through the 
vegetative nervous system. Without dis- 
cussing the vagus and the sympathetic, we 
may say that the result is a failure of 
the cardia to open normally before the 
advancing esophageal peristaltic wave, 
which constitutes cardiospasm. In the 
chronic, advanced cases, the esophagus 
dilates, hypertrophies, becomes inflamed, 
and the disease picture is complete. 

In favor of the view that the mental 
states have a causal connection with the 
disease is the frequency of esophageal 
symptoms in psychic upsets. We are all 
familiar with the expressions, “there is a 
lump in my throat,” “I can hardly 
swallow,” “‘the food sticks.” The following 
symptoms certainly occur prominently in 
mental disturbances: globus hystericus, 
substernal pressure, dysphagia, regurgita- 
tion, heartburn, belching, nausea and 
vomiting. 

It is not intended to deny that cardio- 
spasm may be produced in other ways, for 
example, by organic disease of the vagus 
nerves, or by reflex stimuli from diseases 
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elsewhere in the body as Dr. Soper em- 
phasized in 1928. 

Finally, let us point out the value of 
distinguishing this group. Of course, it 
helps to clarify somewhat this obscure 
disease. Then, it furnishes an excellent 
example of a functional disturbance leading 
to an organic disease, the physical link 
between the psychic disturbances and 
the cardiospasm being the vegetative 
nervous system. Also, it may prove helpful 
in therapy. Recently, we have encountered 
2 cases of psychogenic cardiospasm with 
short histories and definite radiographic 
evidence of cardiospasm. The first pa- 
tient’s symptoms came on after a partial 
gastrectomy for duodenal ulcer. This 
patient confessed to cancer-phobia, and 
she was cured clinically and radiographi- 
cally, by psychotherapy. The other patient 
was the sister of the Russian boy who 
was struck over the head by his teacher. 
This young girl developed symptoms of 
cardiospasm while her brother was being 
treated by dilatations. She was entirely 
cured by psychotherapy. It is possible that 
psychotherapy may cure in the early 
stages, and that in the chronic cases it 
may be helpful in addition to dilatation. 


CONCLUSIONS 


In conclusion, it seems permissible to 
state that (1) cardiospasm is a disturbance 
of the vegetative nervous system regula- 
tion of the cardia so that it fails to open 
properly and dilatation of the esophagus 
results; (2) this dysregulation or dysfunc- 
tion may be brought about in many 
ways; (3) in the group of patients presented 
here, psychic factors seem to be the chief 
agents in producing the disease; (4) psy- 
chotherapy may prove helpful in the treat- 
ment of this type of cardiospasm. 


DISCUSSION 


Dr. VERBRYCKE: | know that there are 
some observers who claim that no psychic 
factor plays a part in inducing cardiospasm, 
that it is a real organic disease. I think however 
that there are some cases which have started 
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from a mental shock or nerve strain. I recall an 
excellent example, a physician of the Mexican 
national railways. He was cured of a real 
honest-to-goodness cardiospasm with a dilated 
pouch above it which would hold more than 
his stomach, by dilatation with the Plummer 
apparatus. He remained well for some months 
until bandits robbed the bank where his entire 
savings were deposited, whereupon the shock 
at once brought about a return of his spasm 
and he had to return for further dilatation 
which was successful. 

Some years ago from a study of 100 cases of 
cardiospasm I traced four groups of causes or 
exciting factors. One of the groups were those 
cases caused by nerve strain or psychic shock, 
but the point that I wish to make is that, 
regardless of the etiology, after a cardiospasm 
has once developed the only cure is by mechan- 
ical dilatation. I do not recall but one case 
which was cured without applying this method. 

Dr. Smituies: I would just like to ask Dr. 
Winkelstein if he makes a_ differentiation 
between spasm at the cardia and cardiospasm, 
on the basis of permanent esophageal retention. 
We draw it on the basis of retention for one 
hour, where there is a retention after a period 
of one hour after atropinization. 

Dr. E. B. FREEMAN: For many years I 
have been very much interested in chronic 
cardiospasm. I have now studied more than 
100 cases, and I have not been impressed with 
psychic disturbances as an etiological factor 
in the cases that have come under my ob- 
servation. I believe that so-called chronic 
cardiospasm is due to disturbance in the neuro- 
muscular mechanism of the esophagus or dia- 
phragm, secondary to organic disease. 

Very few pathological studies have been 
made in chronic cardiospasm. Dr. Rake, 
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however, has recently reported a small number 
of cases in which the autopsy findings showed 
definite degenerative changes in Auerback’s 
plexus. These changes he thinks are sufficient 
to produce the condition. Mosher and McGregor 
have reported similar findings in 1 case. Dr. 
Vinson of The Mayo Clinic reports that they 
are now studying the autopsy material from 
10 cases, but are not quite ready to report 
their findings. 

Dr. ASHER WINKELSTEIN, (closing): It 
should be emphasized again that this paper 
is not an attempt to explain transient spasms 
of the esophagus or cardia but true cardiospasm. 

How large the group with psychic factors is 
I do not know. It is not necessary to assume 
that the cause of the disease is the same in 
all cases. Psychic factors should be thought of 
especially when nothing definite is found to 
explain the condition. 

Dr. Hemmeter’s interesting group consists 
in patients with intermittent spasms of the 
cardia on a psychic basis. This group may 
merge with the group presented here in my 
paper. 

With reference to Dr. Freeman’s remarks on 
the importance of histopathological changes 
in Auerbach’s plexus, it should be recalled 
that Hurst stated definitely in his writings on 
the subject that these changes impressed him 
as being secondary. Often, in the dilated esopha- 
gus, there occurs an esophagitis. The inflamma- 
tion affects Auerbach’s plexus and this may 
play a secondary role in the disease. 

We are completely in accord with Dr. 
Verbrycke’s opinion that mechanical dilatation 
is uaually the best form of treatment in the 
old, chronic cases. Psychotherapy may be very 
helpful early in the disease and possibly also 
Jater in conjunction with mechanical therapy. 
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conditions where the liver, spleen, 
stomach and other abdominal or- 
gans have been found in the inguinal 
canal, hernia of the bladder ranks probably 
second to the more common epiplocele or 
enterocele. Giving the bladder hernia 
second place does not mean to say that 
it is frequent. In the past two hundred 
vears, only about 200 cases have been 
reported. The first reported is probably 
that of F. Plater of Basle in 1550; the 
second case by Jean Sala in 1620. It has 
been estimated that bladder hernia occurs 
in less than 0.5 per cent of all herniae. It is 
found so infrequently that the highly 
desirable preoperative diagnosis is rarely 
made, and the bladder is often opened 
during operation with disastrous results. 
Etiology. Many causes have been men- 
tioned to explain its formation such as 
prevesical fat, weakened abdominal wall, 
either congenital or acquired, abdominal 
trauma, marked distention of an obstructed 
bladder, diverticulum or flaccidity of the 
bladder wall, pregnancy, obesity, old age 
and debilitating diseases. Age and changes 
within the bladder wall itself are probably 
more the causation of bladder hernia than 
any other factors. Baker, quoting Caley, 
found that they occurred more commonly 
in the male between fifty and sixty and in 
the female between thirty and forty. 
Oliva likewise agreed that bladder hernia 
Is associated with old age and states that 
there are only 16 cases of bladder hernia 
in children reported in the literature. 
Pregnancy, perineal laceration, and cysto- 
cele are more than probable factors in 
the causation of bladder hernia in women. 
Bladder obstruction with marked dis- 
tention places an additional strain upon 
the abdominal wall or an atonic bladder 
with marked flaccidity offers the chance 


concitic of freak or congenital 


of its wall to be pushed through a hernial 
ring. 
Pathology. The bladder hernia may be 
inguinal (direct or indirect) or femoral. 
The femoral type has been said to be the 
most frequent in women, but in my 2 
cases they were in the inguinal canal, and 
strange to say, they were both on the left 
side. Bladder herniae are not true herniae 
in the sense that they are found in a peri- 
toneal sac. Jaboulaz and Villard are 
credited with classifying them as intra- 
peritoneal, extraperitoneal and _paraperi- 
toneal depending upon whether the bladder 
is within, outside or beside the peritoneum. 
In order of their frequency, paraperitoneal 
comes first, then intraperitoneal and lastly 
extraperitoneal. If we recall the relation 
of the bladder to the peritoneum, we can 
easily see the difliculty or impossibility of 
finding a true hernial sac. If a true sac is 
present, it will be found that the neck of the 
true peritoneal pouch directs its pedicle 
away from the midline, whereas if the sac 
really consists of the bladder or a bladder 
diverticulum, its pedicle is directed toward 
the midline. According to Heineck, the 
spermatic cord usually lies to the outer 
side of the sac, may be spread over, behind 
or below and external to the sac. 

Pathological findings in the _ bladder 
itself are not constant. The bladder may 
be thin or thick. The herniated portion 
may be a part of the bladder proper or a 
diverticulum. 

Svmptoms. The patient may not com- 
plain of any symptoms except those com- 
mon to enterocele. In my case, the patient 
complained only of the usual symptoms of 
prolapsus. The bubonocele was a secondary 
consideration. Examination of the swelling 
did not reveal the highly diagnostic symp- 
tom of a decrease in the size of the swelling 
after urination. Heineck and Watson have 
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used the term “‘two-step”’ urination in 
which the patient first voids the urine 
contained in the bladder proper and follow- 
ing this is able to pass the urine which has 
accumulated in the portion contained in 
the hernia. Farr and Brunkow reported 
that the “two-step” urination was not a 
prominent feature in their patient, but 
that the patient stated he knew that the 
bulging was closely related to urination 
and always found that emptying the blad- 
der was not satisfactory unless he lifted 
up and pushed on his rupture while voiding. 
Chronic cystitis and also painful micturi- 
tion may be prominent symptoms. A 
severe constant pain from a mechanical 
cause may be present as in any other case 
of strangulation. 

In symptoms, we have but one symptom 
that is really of value in arriving at a 
preoperative diagnosis and that is, a 
bubonocele that disappears on urination 
and reappears when the bladder fills. 


With this symptom alone, a preoperative 
diagnosis of bladder hernia or bladder 


diverticulum may be made. 

Diagnosis. A definite urologic history 
is not always obtainable, as some of these 
patients are emergency cases. The physical 
findings of bladder hernia, except that the 
hernia is not reducible, are not differen- 
tially diagnostic from the usual herniae. 
Watson pointed out that a rectal examina- 
tion in men may be made to determine it 
if there is an enlargement of the prostate 
with bladder obstruction and overdisten- 
tion. In females, one may readily see that 
the woman has a cystocele, and with a 
mass in the inguinal region that is not 
gland enlargement, a bladder hernia may 
be suspected. If the bubonocele decreases 
after urination, it is quite certain that the 
bladder is sure to be present in the canal. 
Another diagnostic point mentioned by 
Heineck is that in bladder hernia, after 
reduction, there remains a “doughy mass” 
which is probably the prevesical fat. A 
non-reducible hernia suggests the possi- 
bility of bladder hernia. In non-emergency 
cases, when the examining surgeon is not 
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satisfied that the bulging mass presents 
all the usual characteristics found in the 
common form of hernia, a cystoscopic 
examination should be made. The bladder 
should be filled with either air or an opaque 
solution, and an x-ray picture will give a 
positive diagnosis of bladder or divertic- 
ulum of the bladder in the inguinal or 
femoral canal. 

Treatment. The treatment is surgical. 
It may be an immediate operation or a 
postponement of the operation, depending 
upon complications. Among the complica- 
tions which are commonly found are 
strangulation, calculi, cystitis, or an omen- 
tal or intestinal hernia. Strangulation 
must be treated immediately, as in every 
strangulation, but a correct preoperative 
diagnosis is desirable, if it is possible, as 
it may prevent injury to the bladder. 
Cystitis is a frequent complication and 
was found in a number of cases. In my 
cases, It was present in a very mild degree, 
which is common in long standing cysto- 
celes. If we have made a _ preoperative 
diagnosis of bladder hernia, it is obvious 
that before operating, the cystitis should be 
under control and the urine sterile. 

I shall not speak of the usual methods 
of handling hernia cases, the closure, etc., 
but shall speak more particularly of the 
case I had recently, which was a divertic- 


ulum of the bladder. 


CASE REPORT 


Mrs. F. M., aged thirty-two, previous his- 
tory unimportant. Patient had one child 
thirteen years ago, no miscarriages. Appetite 
poor, there was pressure on micturition, bowels 
constipated. Menstrual history: last menstrual 
period September 17, always regular, flowing 
about seven days, painful first day. This pain 
had been present since the birth of her child. 
Examination showed a marked relaxed peri- 
neum, a large cystocele, extreme retroflexion 
of the uterus with a second degree of prolapsus 
and a small hernia on the left side which was 
not reducible. 

Operation, Nov. 8, 1929. An interposition 
operation was done. The patient and also her 
family physician requested that the hernia be 
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repaired. After finishing the interposition 
operation, I proceeded to do a hernioplasty. 
After getting down to what was thought to be 
the sac, I noticed a protrusion of fat, adherent 
to the external ring that bled rather profusely. 
This put me on my guard and I felt sure the 
hernia was not intestinal but bladder. I opened 
the peritoneum just a little below the internal 
ring, and placed my forefinger into this opening 
and I located the bladder. A slight pull on the 
structures that were protruding through the 
external ring showed that it was connected 
to the bladder wall. The peritoneal incision 
was enlarged and retracted and I could plainly 
see the bladder, and from the upper lateral 
left wall of the bladder, an elongated neck 
extended outward through the external ring. 
The peritoneum was closed and the protruding 
mass was dissected and freed from the ring. 
After it was freed, I was able to withdraw the 
protruding mass about an 114 or 2 in. outward. 
I made an incision into the mass and found 
it to be empty. The wall was thick and had the 
appearance of bladder mucosa. I could not see 
the inside of the bladder as there was a marked 
constricted area about 114 in. from the outer- 
most part. A small probe was passed down the 
canal which was followed by a long aspirating 
needle that was attached to a 25 cc. syringe 
and the fluid that was withdrawn proved to 
be urine. The mass was further withdrawn, and 
between two clamps, the diverticulum was 
excised. A  purse-string suture was placed 
around the outer portion of the neck of the 
stump and inverted as one would do in the 
removal of an appendix. Several layers of 
No. 1 chromic catgut sutures were placed 
over this and the whole mass was returned to 
the peritoneal cavity. A mushroom catheter 
was passed through the urethra into the 
bladder. The abdominal wound was not 
drained. Through the mushroom catheter, 
the patient’s bladder was irrigated every four 
hours with normal saline solution. For the 
first three days, blood-colored urine drained 
through the catheter. Her temperature rose 
to 101°F. twenty-four hours after the operation 
and remained between 100°F. and 101°F. for 
the next few days; pulse ranged about 90 to 
100. After the fourth day, her temperature 
dropped to normal and remained normal 
throughout her convalescent period. Bloody 
urine drained for about six days. After the 
urine was clear, the catheter was withdrawn. 
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The patient left the hospital twenty-one days 
after the operation; perineum and abdominal 
wound had healed perfectly. Patient was seen 
on March 1, 1930 and a cystoscopic examina- 
tion was made. The bladder mucosa was nor- 
mal in appearance except for a slight puckering 
in the upper left corner. The abdominal wall 
was firm and there was no return of the hernia. 

The other case I saw about ten years ago, 
and in this one, it occurred in a female with 
much the same symptoms as the first woman 
had had. She had a prolapse, a large cystocele 
and a left inguinal hernia. An interposition 
operation was done first and then a hernio- 
plasty. She was fifty-five years of age. In this 
case, I did not recognize the bladder and cut 
into it. Fortunately, the urine was not infected, 
but the wound broke down and there was a 
recurrence of the bladder hernia which had 
to be repaired later. The result of the second 
operation was not entirely successful. 1 saw 
her about five years afterwards and made a 
cystoscopic examination. The bladder showed 
a marked reddening in the upper left corner. 
This was treated with nitrate of silver and 
after five or six treatments, this gradually 
improved and since then I have not heard of 
the patient. 


Prognosis. There are no satisfactory 
statistics on the prognosis of bladder hernia. 
Surgeons have had but few cases, and 
not enough to estimate mortality in this 
form of hernia. Some have estimated it to 
be as high as 15 or 20 per cent. This high 
estimate is probably based upon the 
accidental opening of an infected bladder, 
old age, obesity and other associated 
debilitating conditions. 
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IMPLEMENTS FOR FOOT AND HAND INJURIES* 
H. C. M.D. 


PHILADELPHIA, PA. 


T is not uncommon to see feet that are 
permanently deformed and disabled 
due to the fact that fracture deformities 


“1G. I. A, B, C, traction clamps for metatarsal, metacar- 
pal and phalangeal displacements. p, clamp for carpal 


displacements, E, one of two wrenches for shaping 


plantar splint B, Fig. 2. 


of these bones are assumed to be beyond 
the possibility of good restoration. After 
a more or less half-hearted attempt to 
improve by hand traction and moulding, 
the member is placed in a fracture box or 
cast and the bones unite, frequently in an 
altogether uncorrected position. 

The illustrated implements are primarily 
for the immediate correction of bone 
deformities of the hands and feet. They 
are practically of the same construction. 
They consist of steel bars, covered on their 
skin-bearing surfaces with cushion rubber. 
A, B, C, Figure 1, are for metatarsal, meta- 
carpal and phalangeal traction. B and c, 
are clamps that can be tightened by the 
side screws to a sufficient and non-slipping 
grip upon the anterior and posterior sur- 
faces of the digits. The smaller clamp, will 
grip the last phalanx of the little toe to 
correct a dislocation or an_ overriding 
fracture of an upper phalanx. The larger 
clamp, B, is for the thumb or the great 
toe. The clamp A, will grip two or more of 
the fingers and toes. It can also be placed 


just above the distal heads of the meta- 
tarsal and metacarpal bones. These clamps 
grip the anterior and posterior portions 


Fic. 2. A, traction clamp engaged above distal ends 
of metatarsal bones B, padded metal plantar splint. 
The cast is not padded. 


with lessened pressure upon the laterally 
placed vessels and nerves. 

The heavy pressure of the clamps neces- 
sary for the reduction is neither necessary 
nor would it be safe for the subsequent 
retention and the treatment of the injury. 
The pressure must be reduced till there is 
a restoration of comfort and circulation. 
As a general rule, I advise replacing the 
clamp with adhesive plaster traction after 
the reduction is secured with the clamp. 
Many fractures of the finger phalanges 
can be treated subsequent to the reduc- 
tion with a simple guttered splint. For the 
others, unpadded plaster of Paris casts give 
the counter pressure for the traction. These 
extend more or less over the limb from 
above the upper fragment of the fracture. 
A plate with two projecting screws is im- 
bedded in this cast. For the hand it Is 
upon the dorsal surface; for the foot it is 
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upon the sole of the heel. A splint, slipped 
over the projecting screws extends beyond 
the digits, where it ends in a cross piece 
to which the traction cords are attached. 
Figure 2 shows the construction for frac- 
tures of the metatarsals. The cast includes 
the tarsal bones. The extension splint, 
B, Figure 2, is bent to preserve the 
plantar arch. It is placed toward the 
inner side of the foot to hold the maximum 
arch of the foot. With the wrenches, FE, 
Figure 1, the splint strips can be bent and 
twisted as desired. Under the arch the 
splint arm is suitably padded. As foot 
injuries are prone to much swelling, the leg 
cast is split before it becomes hard. It can 
be held open with appropriately sized 
rectangular cork wedges to meet this 
contingency. In the retention treatment, 
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A NEW AND IDEAL METHOD FOR INJECTIONS OF 
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the clamp gives more direct bone traction 
than adhesive plaster. If used it should be 
watched carefully, and at the first sign of 
irritation should be replaced with the 
adhesive plaster. 

p, Figure 1, is used in the correction of 
displacements of the carpal bones. The 
rubber padded convex surface is applied 
to the palmar concave arch of the wrist. 
With powerful pressure, the bone is driven 
in while at the same time the intercarpal 
spaces are opened transversely. To and fro 
flexion of the hand will tend to open these 
spaces longitudinally. It is not assumed that 
this will correct all of these deformities. I 
do believe it more efficient than any other 
non-operative method described in the 
literature. It should be given a trial before 
operative interference. 


IODIZED OILS AND OTHER FLUIDS IN THE LUNGS* 


N 1925 I showed a very simple method 
for filling the bronchi and the lung 
with lipiodol. I used a cannula tongue 

depressor, to which I directly fixed the top 
of the syringe, containing the oil.! The 
cannula tongue depressor adapted itself 
to the whole tongue, while its tip became 
engaged in the epiglottis. After anesthe- 
tizing the tongue and the larynx I gently 
held the tongue with one hand and with 
the other held the instrument. Without a 
headmirror, I easily made the injection in 
the dark.’ 

Some weeks ago I showed the Swedish 

Association of Medicine how it is now 
possible to make the injections quite as 


| Terapia contemporanea, 1926. 
Schweiz. med. Webnschr., 1926. 
Allm. svensk. likartidningen, 1926. 
2In the AMERICAN JOURNAL OF SURGERY, 8: 272, 
1930, I find that Soresi has described a syringe of quite 
the same construction as my old one. 


ARNOLD JOSEFSON, M.D. 


STOCKHOLM, SWEDEN 
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simply as before but in full light. I have — easily filled a cavity in the upper part of 


fixed a common laryngeal mirror on my the lung and after leaning the patient on 
syringe, on which I also have an electric _ the side I also showed how the form of the 


Fics. 2, 3 and 4. 


light. Figure 1 is an illustration of the cavity changes with the altered position 
first case in which I made use of my new _ of the patient. Figures 2-4 show two views 
cannula depressor. I have in this case very of my new cannula tongue depressor. 
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APPENDICITIS 


UST when one thinks the problem of So far as this last point is concerned, Hoff- 
appendicitis has been settled a new man gives the following table for twelve 
angle presents itself that calls for European countries: 


thought. ‘eekly 
ught. In the Weekly Bulletin of the  .ppenpicitis DEATH RATES—EUROPEAN 


New York 
ork Department of Health (Feb. 21, COUNTRIES, 1921-28 (PER 100,000) 


1931) are some interesting figures. We ' 
take the liberty in quoting from the article: lealy --" 
APPENDICITIS—AN IMPORTANT HEALTH Holland. ................ 3-5 
Irish Free State.......... 8.4 
An excellent statistical analysis of the death —————_“_—§ 6.6 
rate from appendicitis in the United States by England and Wales....... 7] 
Dr. Frederick L. Hoffman has just been pub- Eee 7 2 
lished in the Spectator. This gives some startling Northern Ireland......... 7.2 
information regarding not only the increase of Ee ere 
the death rate from appendicitis in the United Scotland................. 9.7 
States, but as to the rather disconcerting posi- Switzerland.............. 10.4 
tion which the rates in this country (and 
Canada) occupy in the tabulations of the Combining the figures for these twelve 
various countries. countries, which in 1928 had an aggregate 
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population of 207 million inhabitants, it 
appears that the average appendicitis death 
rate for European countries Is 5.6 per 100,000. 

In the United States the deaths from 
appendicitis were in 1927, 17.5; 1928, 17.8; 
and 1929, 18.00, per 100,000. 

An interesting aspect of the appendicitis 
mortality is the consistent excess in the num- 
ber of deaths from appendicitis among men as 
compared with women, an excess met with, 
according to Hoffman, practically throughout 
the world. In the United States in 1920 the 
male death rate was 15.1 per 100,000, while 
the female death rate was only 11.3. In England 
and Wales in 1928 the male death rate was 8.6 
and the female death rate was 6.0. 

Hoffman calls attention to the rarity of 
appendicitis in the! British tropical colonies 
and cities an interesting discussion on Diet and 
Appendicitis with particular reference to primi- 
tive people, by Dr. W. Shrubshall, appearing 
in the British Medical Journal of March 30, 
1930. After commenting on the extreme 
rarity of appendicitis in the Bantu race in 
South Africa, Shrubshall says: 

“The natives regard themselves as’ being 
constipated if they do not go to stool at least 
twice a day. Quite commonly they go out three 
or four times in the course of the day. In this 
connection it is to be noted that in their squat- 
ting attitude while at stool they employ the 
pressure effect of the muscles of the abdominal 
wall to the best advantage. The comfortable 
water closets of civilization do much to mini- 
mize the valuable aid of these muscles.” 

With reference to meat, he states: 

“While it is true that the natives are exceed- 
ingly fond of meat, it is equally true that they 
very seldom have it in ordinary circumstances. 
They are not regular meat eaters, and the total 
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quantity eaten by the average native in the 
course of a year is very much less than that 
consumed by the average European . . . 

“Thus there are in the life of the Bantu 
people three important factors which, theoret- 
ically, at least, militate against the onset of 
appendicitis: (1) frequent and regular evacu- 
ation of the bowels, (2) the absence of much 
meat in the diet, and (3) the presence of 
abundant cellulose in the every day food. 
These people do not suffer from appendicitis, 
and, moreover, they are not afflicted with gall- 
bladder affections.” 

In order that our readers may have a clearer 
idea of the significance of the prevailing death 
rates from appendicitis in this country in recent 
years (from 15 to 18 per 100,000), the following 
tabulation of death rates for some other com- 
mon causes of death in New York City is given: 

DEATH RATES PER 100,000, NEW 
YORK CITY, CERTAIN PROMINENT 
CAUSES, PAST SIX YEARS 

Deaths per 


Year Rate 
Measles, scarlet fever, dip- 
theria whooping 
cough (together)........ 1075 16.18 
Automobile accidents..... . 1164 17.25 
23.54 


This tabulation shows that the present death 
rates from appendicitis deserve the most care- 
ful attention of physicians, surgeons and health 
administrators. Information must be obtained 
as to the reason why European rates are so 
much lower than those in this country; why 
they are higher in males than in females; what 
part, if any, our diet plays in the matter. Dr. 
Hoffman deserves thanks for his stimulating 


analysis. T. S. W. 


THE LATERAL POSITION FOR BED PATIENTS 


ROBABLY few surgeons are un- 
acquainted with the practical value 
of frequent change of position as a 
means of reducing the danger of post- 
operative hypostatic pneumonia. In many 
hospitals it is a matter of routine that 
surgical cases as well as aged or weakened 
medical patients are given the benefit of 


this prophylactic measure, the object 
being to improve circulatory conditions of 
dependent portions of the lung, to lessen 
difficulty of coughing up mucus, etc. 
Ordinarily the half-sitting position is 
employed, with a mechanical head rest, 
but this is uncomfortable when kept up 
for any length of time, tiring the patient 
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and causing stiffness in the hips, and with 
the drawback that one tends to slip down 
in the bed; and at best the sloping portion 
of the chest is raised very little. 

Baastrup* calls special attention to the 
value of the lateral position, allowing 
patients in danger of hypostatic congestion 
to lie, morning, noon and evening, for 
half an hour on the right side and for half 
an hour on the left side. Viewing the 
matter from the standpoint of the radi- 
ologist Baastrup enumerates the following 
arguments: 

By carefully controlled calculations based 
upon roentgenograms made in the right 
and left lateral positions the left lung shows 
a surface between one-fourth and one- 
third larger when the subject is lying on his 
right side than when he lies on his left side; 
and, conversely, the right lung is about 
one-fourth larger when he is lying on his 
left than when he is lying on his right side. 

If one attempts to calculate the cubic 
contents of the lungs, the difference 
between the figures will, of course, be 
still greater because it is the broader medial 
walls of the lung spaces that move inward. 

The measurements of the surface of the 
lungs, as projected with the subject respec- 
tively in the right and left lateral position 
in one of Baastrup’s subjects follow: 

Left lung in right lateral position: 213 
sq. cm. 

Left lung in the left lateral position: 
155 sq. cm. 

Right lung in right lateral position: 190 
sq. cm. 
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Right lung in left lateral position: 236 
sq. cm. 

These figures together with the observa- 
tion that the lung on the down side always 
appears definitely darker as compared 
with the upper one, show the very con- 
siderable extent to which the bulk of the 
nether lung is compressed and that of the 
upper expanded. To this must be added 
the massaging action which the pulsation 
of the heart exercises on the nether lung, 
and finally the temporary shifting of the 
blood’s own weight, important since the 
weight and constant stagnation of the fluid 
in one place are the principal causes of 
hypostasis. 

Experience with Sante’s maneuver in 
the treatment of acute postoperative pul- 
monary atelectasis, placing the patient in 
the lateral position with the sound side 
down, confirms Baastrup’s observation 
that mucus from the right bronchi will 
be more easily gotten rid of when the 
patient lies on the left side, and from the 
left bronchi when he lies on the right side. 
Indeed, the employment of the lateral 
position as a routine prophylactic measure 
after operation combats not only hypo- 
static congestion but also any tendency to 
atelectasis. 

The author calls attention to the fact, 
already well known to radiologists, that 
the stomach evacuates its contents much 
more rapidly when the patient lies on the 
right side than when he lies on the back 
or on the left side. 

James T. Case 


BRITISH 


N January 21 last a most interest- 
ing ceremony took place at St. Bar- 
tholomew’s Hospital, when Lord 


Moynihan of Leeds, the President of the 
Royal College of Surgeons, handed to Sir 


* Braastrup: The prophylactic and therapeutic value 
of the Iateral position for bed patients. Acta Radiologica, 
22: 23, 1931. 


LETTER 


D’Arcy Power on behalf of his friends and 
admirers, a volume of his own “Selected 
Writings” which had been collected and 
prepared by members of the Osler Club and 
published by the Oxford University Press 
to commemorate his seventy-fifth birthday. 
The presentation took place in the great 
hall of St. Bartholomew’s, where a numer- 
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ous company had gathered in his honor. 
Apart from his works and writings for the 
advancement of surgery, no man has done 
more in this country to interest his pro- 
fessional brethren in the historical aspect 
of surgery. Sir D’Arcy has an unrivalled 
knowledge of the lives and works of the 
master surgeons England has produced, as 
may be assumed from the fact that he has 
contributed some 185 articles relating to 
members of the medical profession, whose 
life and work have entitled them to a place 
in the “English Dictionary of National 
Biography”’: and since the inception of the 
British Journal of Surgery in 1913 there is 
hardly a number which does not contain 
some contribution from his pen in the 
nature of a biography of some famous 
surgeon of bygone days or a short account 
of some epoch making book. His edition 
of South’s “Memorials of the Craft of 
Surgery in England” published in 1886 by 
Cassell & Co. is one of the most valuable 
contributions to the history of English 
surgery we possess and might truly be 
described as a mine of information, but so 
far as I can gather it has never been read by 
the profession at large to the extent It so 
richly deserves. In short it recounts the 
business, the corporate life and government 
of those who in successive ages practiced 
the art and craft of surgery; and as the late 
Sir James Paget said: 

The reader may trace therein the progress 
of medical education onwards from the teach- 
ing of apprentices, who were to be comely and 
to be able to read and write, and to wear no 
beards, and to be well punished for their faults; 
or the progress of the teaching of anatomy 
from the custom of public demonstration once 
or twice a year onwards, to the methods of our 
medical schools. 


« Further, “it tells of the acquirement and 
defence of civil rights, the maintenance of 
dignity and discipline, the repression of 
rivalry, the settlement of disputes” and of 
the general desire of those having authority 
in the craft to promote the advancement 
of surgical knowledge. 


His “Life of William Harvey”’ published 


Editorials 


APRIL, 1931! 


in 1897 in the Master of Medicine Series 
(Unwin) is a complete and fascinating 
study of this most famous of all British 
physicians. Harvey himself obtained the 
reversion of the post of physician to St. 
Bartholomew’s Hospital in 1609, and 
retained this appointment until 1643. Of 
this foundation of Rahere and its glorious 
past with its long array of famous physi- 
cians and surgeons, Sir D’Arcy had made 
himself the historian, and imbued with the 
tradition of the place from almost a life- 
time’s association, he has written its story 
in a most thorough and attractive way. 
The “Selected Writings” in this com- 
memorative volume include some fourteen 
articles on historical or biographical sub- 
jects, amongst others a brilliant essay on 
Harvey’s travels on the European Con- 
tinent, when he accompanied Thomas 
Howard, Earl of Arundel, who was sent 
by Charles 1 to Vienna as Ambassador 
Extraordinary to the Court of the Emperor 
Ferdinand 1; he, however, quitted the 
mission for a time and proceeded south as 
far as Rome: An address he gave at 
Baltimore in 1924 on “How the tradition 
of British Surgery came to America”: A 
very concise history of the Royal College 
of Surgeons from its inception in 1800 to 
1900, full of interesting facts relating to the 
development of surgery during the past 100 
years. The story of the education of a 
surgeon under Thomas Vicary is a most 
entertaining account of the apprenticeship, 
education and methods of our predecessors 
of the 16th century. Vicary himself was 
Sergeant Surgeon to Henry vu and proved 
himself to be a man of integrity, skill and 
judgment, as may be gathered from the 
fact that he set himself the task of raising 
the standard, not only of surgical knowl- 
edge but of professional conduct, and, with 
the aid of a group of friends equally zealous 
of the craft which they adorned, met with 
some considerable measure of success. 
These four essays are sufficient to indi- 
cate the trend of Sir D’Arcy Power’s work 
generally, but a reference to the biography 
of his writings at the end of the volume, 
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tabulating some 600 various contributions 
to the medical press, show him to be a man 
of extreme culture, with a profound knowl- 
edge of the history of surgery, and no 
mean contributor to contemporary surgery. 
May we hope that he may long be spared 
to continue his researches and further 
enrich our history with many more erudite 
sketches from his pen. 

It was the privilege of a St. Bartholo- 
mew’s man to give the Vicary Lecture! at 
the Royal College of Surgeons on Novem- 
ber 6, 1930. On this occasion Professor 
Gask took for the subject of the lecture 
“Vicary’s Predecessors” and he has suc- 
ceeded in tracing from various records the 
names and services of those who had held 
the oflice of King’s Surgeon before Thomas 
Vicary, a task which has been undoubtedly 
very difficult and demanded a very labor- 
ious search of the various Rolls which are 
more or less records of the transactions of 
the early Kings of England, written on 
parchment, sewn end to end, and then 
rolled up; but Gask has succeeded in 


rescuing from oblivion a series of surgeons 
from the time of Edward the Confessor, 
who were chosen to attend their Sover- 
eigns in peace and war, and has given us 
whatever notices of them that could be 


found, their services, emoluments and 
rewards. It appears that Master Henry de 
Saxeby, in the reign of Henry vu, was the 
first surgeon to carry the title of Sergeant 
Surgeon, the appointment dating 1251. 
Professor Gask says that it seems probable 
at this time the description meant that 
such an one was attached to the King’s 
person and received grants of land or liv- 
ings in lieu of wages; later it appears to 
have meant that, when more than one 
surgeon was attached to the Monarch, the 
senior of them was termed “Sergeant Sur- 
geon’”’ and was responsible to the King for 
the surgery of the Court, and for providing 
and keeping the necessary drugs. Be this 
as it may, Master Henry de Saxeby seems 
to be the first of the long line of surgeons 
which came down through Thomas Vicary, 
! Brit. J. Surg., 18: 479, 1930. 
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and is continued to this day in the person 
of Sir Hugh Rigby Bart, k.c.v.o. 

In the last twelve months much progress 
has been made by the British Radium 
Commission In organizing Radium Centers. 
Practically all large provincial towns hav- 
ing Medical Schools are to be allotted a 
certain amount of radium according to 
their needs, and they are to be helped and 
encouraged to provide the necessary facili- 
ties for research work. In the London area 
those hospitals first in the field in radium 
therapy, particularly the Middlesex, West- 
minster, St. Bartholomew’s and the Lon- 
don, are now well provided with supplies 
of radium, and the Commission have 
granted an amount of radium, namely 4 
gm. to the Westminster Staff, in order 
that they may try out Curie-therapy at a 
distance from the skin. This apparatus 
has been constructed and installed in an 
annex to the Westminster Hospital de- 
voted to cancer patients, and a review of 
the last year’s work at this institution Is 
expected in a short time. The Mount 
Vernon Cancer Research Hospital at 
Northwood has been established and a 
group of experts in the various branches 
of surgery, radiology, pathology, and bio- 
chemistry, have been appointed; facilities 
have been placed at their disposal for the 
investigation and treatment of patients, 
and periodical courses of instruction in 
modern methods of treatment are to be 
undertaken by the members of the staff. 

Mr. H. S. Souttar gives a concise sum- 
mary of his views on “Radium in the 
Service of Surgery’? in his Schorstein 
Lecture at the London Hospital in October 
last. He is convinced that in radium we 
have a weapon of extraordinary power in 
the treatment of cancer, but we are still 
far from knowing all its possibilities or 
from being able to direct its energies to the 
best advantage. One great difficulty is to 
obtain uniformity of radiation; the bomb 
gives this but the wastage of material is 
too great and the power of damaging the 
tissues implies skill which is not generally 

2 Bru. M. J., January 3, p. 1, 1931. 
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available, so that he suggests uniform 
infiltration as more likely to lead to prac- 
tical results, since here the whole of the 
energy of the radium is utilized instead of 
a minute fraction, and he is endeavoring 
to devise methods by which still smaller 
seeds can be produced so that the whole 
volume of the cancer may be literally 
peppered with minute foci. 

On the biochemical side he thinks it 
does not seem impossible that some method 
might be devised for sensitizing the tissue 
of a tumor and points out that this is more 
likely to be effected by stimulating its 
growth than reducing its vitality, thus 
bringing about more active mitosis in order 
to render the cells more vulnerable. 

On the clinical side he considers more 
might be done to protect the normal 
tissues upon which so much depends for 
success. He emphasizes the importance of 
adequate protection of the skin, which he 
achieves by soaking it in some simple 
ointment, and the one he strongly advises 
is a mixture of equal parts of zinc oxide 
ointment and castor oil. He maintains that 
under this treatment the skin reaction is 
so greatly diminished that there is no fear 
of any serious dermatitis. 

The lecturer’s remarks on the treatment 
of cancer of the rectum are of great interest 
in that he considers this region is peculiarly 
adapted to the use of seeds, whether the 
growth is within reach of the anus or can 
only be reached from the abdomen. The 
technique is very simple. With the patient 
in the lithotomy position the needle of the 
introducer is inserted to one side of the tip 
of the coccyx and 15 platinum seeds of 2 
millicuries each are introduced in long 
columns and uniformly deposited first on 
one side and then the other side of the 
rectum. By this means, in the case of a 


posterior growth, a substantial barrage of 


radon irradiating the growth and the rectal 
glands is provided. The infiltration of an 
anterior growth is more diflicult; if the 
growth is at a high level it must be exposed 
by laparotomy and seeds then introduced 
across the peritoneal cavity; this, of course, 
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entails a permanent colostomy. He _ be- 
lieves that cancer of the rectum is very 
sensitive to radium and a localized tumor 
may disappear with great rapidity, w hile 
even in advanced cases the insertion of 
radium or radon may make it possible to 
remove a growth previously inoperable; the 
only difficulty is that the rectal mucosa Is 
itself highly sensitive to radiation, and great 
caution in dosage is therefore necessary 
since an excessive dose may produce a 
severe proctitis. These views of Souttar’s 
are encouraging, although in many respects 
they differ from the French School led by 
Regaud. 

Dr. Lacassagne,! speaking last year at a 
discussion of radium in the treatment of 
rectal cancer at the Royal Society of Medi- 
cine, said that in the work at the Radium 
Institute of Paris, under the direction of 
Professor Regaud, neither the present 
methods of radium therapy nor the older 
ones had enabled them to bring about a 
cure of rectal cancer, which appeared to 
them still to belong to the domain of 
surgery. The failure of radium to effect a 
cure was on account of the low radiosensi- 
tivity of adenocarcinomas of the rectum. 
Sir Charles Gordon Watson who opened 
the discussion, and who has done pioneer 
work in this form of regional surgery in 
London, concluded his general statement 
with the following observations: 

In young people, in increasing ratio, 
from the age of forty years onwards, 
rectal carcinomas grow rapidly, metastasis 
occurs early, and the end-results of radical 
surgery are not good. An actively growing 
carcinoma in a young subject responds well 
to radium, far better than does a slow 
growing carcinoma in an elderly subject, 
but evidence as to end-results, in compari- 
son with those of surgery, is not available. 

(2) If a growth is adequately barraged 
with radium and shows little evidence of 
retrogression after two months, it is prob- 
ably useless to repeat radiation. On the 
other hand, if the growth responds to 
radium and retrogresses, though it fails to 

1 Proc. Roy. Soc. Med., 23: 1465, 1930. 
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disappear completely, further radiation is 
indicated, on the ground that the dose has 
been insufficient in respect of amount, time 
or distribution. 

(3) Secondary radiations are less likely 
to produce a good final result than are 
adequate primary radiation, and are more 
likely to produce pain of a neuralgic type 
which may be very severe and may last 
for long periods. 

(4) When the growth has been exposed 
by an open operation an overdose may 
result in perforation of the bowel, with 
secondary sepsis, and when healing takes 
place it may be followed by excessive 
fibrosis and consequent stricture. 

(5) The criteria of a correct dose are (a) 
absence of sepsis, (b) a well marked radium 
film, (c) rapid resolution of growth, (d) 
restoration of normal epithelium and (e) 
limited fibrosis. 

(6) Radon is less efficient than radium, 
but is valuable within the abdomen, and 
within the lumen of the rectum. 

(7) Apart from the possibilities of cure, 
radium has its value in improving both 
the local and general conditions of an 
inoperable case, so that in some instances 
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operation, with prospect of a cure, be- 
comes possible. In cases of local recurrence 
after excision it is an asset of great value if 
the recurrence is treated early. It gives 
help to those who are beyond surgical help, 
and in moderate doses has a remarkable 
tonic effect on the general health. 

He further maintains that the treatment 
of cancer of the rectum with radium is 
still in the nursery ‘stage. Time will show 
whether selection, combined with 
creased experience and skill, will vastly 
improve results in radium therapy, or will 
reveal that radium is too capricious a 
master, and too seldom a servant, to be 
reckoned with as a serious fighting factor 
in the campaign against cancer. Research 
on radio resistance and methods of sensiti- 
zation Is an urgent need. 

Finally Sir Charles declares himself con- 
vinced that, “if brilliant results can be 
secured with radium in a small percentage 
of rectal carcinomas, further research, 
increased experience, better technique and 
great skill will reduce the failures and add 
to the successes.” 

Joun H. Watson 
M.B., B.S. (Lond.), F.R.c.s. (Eng.) 
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“MALPIGHIAN BODIES” 


ARCELLO MALPIGHI, one of 
medicine’s greatest names, was 


born in 1628. He is one of the 
pioneers of microscopy, and the founder of 
histology. 

Malpighi was professor of anatomy at 
Bologna, Pisa, and Messina. He was phy- 
sician to Pope Innocent xu from 1691 to 
1694. 

He won wide recognition, much of which 
has come down scientific channels to the 
present time, as a biologist, having done 
gigantic work on the anatomy of the silk- 
worm and the morphology of plants. 

Malpighi’s researches in the embryology 
of the chick and the microscopic anatomy 
and physiology of the glands and viscera 
set him apart from his fellow men. It is 
all the more remarkable when one considers 
the tools at his command compared to 
present-day laboratory paraphernalia. 

In his Royal Society memoirs, “De 
formatione pulli in ova” (1673) and “De 
ova incubato,” are twelve plates which 
place him in the position of the founder of 
descriptive embryology. 

Malpighi described the red blood cor- 
puscles in 1665, but he was preceded in 
this by Swammerdam by seven years. In 
addition he discovered the rete mucosum, 
and proved that the papillae of the tongue 


are the organs of taste. It is generally 
conceded that his most important work is 
the “De Pulmonibus”’ (1661) which dis- 
proved the then held conception that pul- 
monary tissue was parenchymatous, and 
proving it to be vesicular in structure. 
Concerning his discovery of the capillaries 
(1660) it has been written, “Harvey made 
their existence a logical necessity; Malpighi 
made it a historical certainty.” 

He devoted much labor to studies of the 
structure of the liver, kidney, and spleen, 
and his name has been preserved in the 
eponym, Malpighian bodies. 

In one of his works, he wrote an account 
of those lymphadenomatous formations 
which were described by Hodgkin in 1832 
and termed by Wilks in 1856, Hodgkin’s 
disease. 

In his private life he engaged in a bitter 
feud with his Pisan colleague, Borelli, and 
in an ancient feud between his family and a 
neighboring clan. These facts are interest- 
ing only because most of Malpighi’s best 
works were lost to posterity due to wanton 
destruction in this family warfare. 

We read that Malpighi was gentle and 
fair-minded, and one friend said his mem- 
ory was one of “‘sweetness and light.”’ 

Malpighi died at the age of sixty-eight 
years in 1694. 
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BOOKSHELF BROWSING 


THE PRESCRIPTION OF LITERATURE* 


GERALD B. Wess, M.D. 


COLORADO SPRINGS, COLORADO 


Says Nature to Physic, what pity that we, 
Who ought to be friends, should so seldom agree. 


With medical legions my humours they chase, 

Till pallid resentment appears in my face; 

Aperients, astringents, narcotics, combine 

To thwart and oppose me in every design; 

And by vollies of pills discharg’d at my head, 

My strength is exhausted, my energy dead. 

But Physic should know I am not to be taught 

By severe flagellation to do what I ought; 

That my faults may be mended by gentle 
correction 

To which science and talents must give the 
direction. 

Nature and Physic—Professional Anecdotes, 

1825. 


E’S blooded, splinted, and strap- 
ped, my lord,” says the physician 
in an eighteenth century story, 

“so pray do not suffer yourself to worry 
for him unduly. Everything has been 
done.” The patient referred to in these 
words was a young man with a broken 
leg lying among strangers at a wayside 
inn; and since this was his situation, it is a 
fair question whether, despite his being 
blooded, splinted, and strapped, everything 
had been done. Having thus cared for the 
man’s body, did the physician then leave 
him cursing his luck? Or did he make some 
shift to restore his patient’s mind as well 


as his tibia? If the doctor sought also to 
set the spirit at ease, then I venture to say 
that he had recourse to literature as 
speedily as he thought the injured man 
able to attend to it. For among the many 
uses of literature not the least is that it 
may help us to forget our misfortunes, and 
in especial bring solace to us when we are 
sick. Accordingly there are many times 
when it is incumbent on the wise physician 
to prescribe, not a posset or a purgative, 
but an essay or a poem. 

Perhaps that last statement may seem 
revolutionary to some members of our pro- 
fession. Yet, it is not a new idea, and there 
have been periods in the past when it 
might even have been taken as axiomatic. 
Consider, for example, that famous writer 
and physician, Francis Rabelais. Besides 
being one of the earliest physicians to 
demonstrate anatomy by dissection, and 
besides being the inventor of a surgical 
instrument (the glottotome) wherewith 
he cut the tongue-tie of an inarticulate 
woman, Rabelais was, so far as I have been 
able to discover, the first physician whom 
we know to have prescribed literature to 
his patients. On the title-page of his books, 
and books were scarce in his day, he wrote 
in Greek, “The property of Francis Rabel- 
ais and of his friends.” Curiously, on the 


* An address delivered at the banquet of the Association of American Physicians, May 6, 1930. 
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title-page of his* Aldine Plato the latter 
part is changed to read, “‘and of his Chris- 
tian friends.” Is it possible that the latter 
alone returned the books to the owner? 

We have, then, rather good precedent 
for the suggestion that at times the physi- 
cian prescribed literature. It is no flighty 
notion, but sound common sense, such as I 
like to think was exemplified by the good 
Rabelais himself in his treatment of the 
Cardinal du Bellay. This prelate, a friend 
of the physician, was suffering from a 
“hypochondriac humour,” and requested a 
consultation of doctors. An aperitive (open- 
ing) decoction was prescribed by them. 
Rabelais, a better diagnostician and thera- 
peutist than his colleagues who were called 
in, lit a fire in the yard, placed on it a 
kettle of water to boil, and filled the kettle 
up with keys! Asked what he was doing 
Rabelais replied that nothing opened better 
than keys. When this merry jest was re- 
ported to the cardinal, it produced such a 
fit of laughter that a cure resulted! This 
anecdote brings to mind the sending of a 
patient, by Sydenham, to a fictitious physi- 
cian in Inverness, and the cure of the pa- 
tient by indignation. And in Rabelais’ own 
immortal book we learn that Gargantua, 
suffering from insomnia, was put to sleep 
by a reading of the Psalms! Coriat quotes 
Rabelais to the effect that the romances of 
Gargantua and Pantagruel were indeed 
written to divert and cheer his own 
patients. 

If at first sight literature appear to fall 
without the province of the physician, 
let it be recalled that the title “doctor”’ 
was originally given to teachers of the 
liberal arts, and was first employed in its 
modern sense by Giles de Corbeil to denote 
the Salernitan masters, who combined 
sound medical counsel with a flair for 
poetry. In the Middle Ages the practition- 
ers of medicine had belonged to the ordo 
gratiosus, the beloved order. The word 
physician is derived from the Greek, mean- 


* “In Quest of a Perfect Book,’ by Orcutt, itself 
a perfect book, contains many interesting anecdotes, 
including some of Aldus and of the Aldine Press. 
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ing Nature, and as Gairdner has pointed 
out, we have become designated by the 
tools of our art (drugs) rather than by the 
word medicus which in its original inter- 
pretation meant healing. This has been 
perhaps unfortunate. In “Pygmalion, or 
the Doctor of the Future,” R. McNair 
Wilson forsees a great reaction in favor of 
the doctor, in the older sense of that much 
abused term. He will be a humanist, with 
the widest possible understanding of 
human motives; a cultured man with 
outstanding sympathy; a lover of the arts 
as well as a student of the sciences. Wilson 
looks forward to the time when the prac- 
tice of medicine will include within its 
scope, every influence of known potency 
over the human spirit, and when the 
practitioner, like Pygmalion, will look on 
his work and see, not disease and death, 
but the glowing lineaments of life. It was 
with this same idea in mind that Clifford 
Allbutt asked, “‘What are the most scienti- 
fic physicians if they know all things save 
the human heart?” In the same vein 
Baglivi writes in his “Praxis Medica’”’: 

The physician is the servant and interpreter 
of Nature ...If anywhere, certainly in 
medicine, it is required to know much and to do 
little, especially in acute and complicated 
cases; and we should try to remove the preju- 
dice of many patients who think their cure 
depends on the amount and variety of the 
drugs given them. 

“But how can I prescribe more than 
drugs,” I hear one recalcitrant member 
remarking, “to my patients of average 
mentality? If the intelligence tests made 
during the war gave us even approximately 
true results, and if 40 or more per cent of 
our citizens are at the mental level of 
twelve-year old children, how in heaven’s 
name can I suggest books to them? To 
these the writers of advertisements, the 
makers of tabloid newspapers, the pro- 
ducers of moving pictures cater; can I 
recommend anything to such minds?”’ 
In reply to such objections, I should say 
first that the term “twelve-year old intelli- 
gence”’ is misleading to the uninformed. 
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Sixteen-year old intelligence is, on the 
psychologist’s scale, the intelligence of 
genius; ergo, on this same scale, twelve- 
year old intelligence is not so hopeless as it 
sounds. And secondly, I should say this: 
even eight-year old children read. 

It will require insight to give books to 
the twelve-year old mind; but it can be 
done. It will require a knowledge of the 
field of literature which is not lightly come 
by; but this can be achieved also. I did not 
start this paper by saying that what I 
have to propose would set the physician 
an easy task; I only say it will set him a 
worthy one. 

The problem of reading for this type of 
patient is one with which I shall not deal 
at great length at the present time, not 
because I think it presents more difficul- 
ties, but because my own practice has lain 
largely with persons who have possessed 
at least the potentiality of culture, and of 
them I can speak with more surety. That 
the higher intelligences present problems 
in this regard equal to the lower ones, I am 
convinced. There is a lamentable lack of 
logic in the best communities, as well as 
in the community at large, and many 
educated persons cling to the most absurd 
teachings. A few years ago a survey in 
one of our universities revealed, if my 
memory serves me, that some 30 per cent 
of the students believed in phrenology and 
kindred pseudosciences. And I am sure 
many of us have met otherwise intelligent 
members of a well known sect that not 
only rejects medical aid but claims disease 
is only an error of the mind. Since the 
members of that sect have asserted that 
this belief is founded on the Bible, by the 
way, they should be referred to 11, Chroni- 
cles, xvi, 12: “And Asa in the thirty and 
ninth year of his reign was diseased in 
his feet, until his disease was exceedingly 
great: yet in his disease he sought not to the 
Lord, but to the physicians!’’ Doubtless 
it has been the contemplation of such 
people as these which has led James Harvey 
Robinson to the melancholy statement that 
possibly only one in one hundred may 


Webb—Prescription of Literature 


American Journal of Surgery 155 
allow his opinions to be altered by assid- 
uous reading, or take pains to cultivate an 
insight into art and literature and scientific 
discoveries. With this extreme view I| do 
not hold. Rather do I feel that often lack 
of time and lack of opportunity are respon- 
sible for error, and that illness offers the 
physician a means for overcoming it that 
is granted to no other profession. He can- 
not create intellect, but he can guide it, 
he can develop its scope, and he can aug- 
ment the material with which it deals. 
That is, he can further knowledge and 
accurate thought. And the way is through 


books. 


Where are your books ?—That light bequeathed 
To beings else forlorn and blind! 
Wordsworth 
Direct your eye right inward, and you'll find 
A thousand regions in your mind 
Yet undiscovered. Travel them, and be 
Expert in home-cosmography. 
Thoreau 
It goes without saying that if he is to be 
of much assistance to them, a physician 
must familiarize himself with the literary 
pursuits of his patients. Especially is this 
true for convalescents and those with 
chronic disease. The greatest alleviation 
for these may come from a judicious choice 
of books; but left to themselves the 
majority of patients will be found occupied 
with newspapers, magazines, and novels. 
The deadly sameness of these may not be 
apparent to the man on his feet, and be- 
cause of his desultory reading, progress in 
recovery may be retarded by a discontent 
which baffles the medical attendant. It is 
one thing to tell a man to read, however, 
and another to get him to do it. Suppose, 
for example, that our young man at the 
inn is little used to reading. In that event 
it will be necessary to converse with him at 
some length in order to find where his 
interests lie. There are plenty of yachtsmen 
who never know what a number of books 
there are relating to their favorite sport; 
plenty of business men who may be 
pleasingly surprised to read of their own 
kind in a history of the East India Com- 
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pany. Books which deal with already exist- 
ing interests, then, will generally be best 
to enlist the sympathies of those who have 
not the habit of reading. But one thing 
leads to another, and before your yachts- 
man knows it, he may be perusing a rol- 
licking yarn about the Spanish Main; 
while your business man may be engrossed 
in a historical novel like Feuchtwanger’s 
“* Power.” 

Many times the prescriber of literature 
may find himself in the situation of Rous- 
seau, when he gave lessons on the flute. 
Hearing another flutist, Rousseau decided 
that he would take up the flute and earn 
money by giving lessons. He started with 
confidence and kept himself a day ahead 
of his pupils! 

If the patient is led to new interests in 
this way, one of the great ends of our liter- 
ary prescription has been achieved. For 
the most distressing fact of present-day 
life is that as the world becomes smaller, 
competition becomes keener and the time 
allotted to liberal studies becomes corre- 
spondingly shorter. For this reason it may 
often transpire that a long illness may give 
a man the first chance in his adult life for 
leisurely reading and thinking. Thus a 
confinement to bed, by releasing a man 
from the pace of the world around him, can 
prove a blessing in disguise. In a recent 
article Warwick Deeping says of his father 
a country doctor: 


In such a practice as this he might be twelve 
hours on the road, visiting outlying villages; 
and yet I have a feeling that he saw more than 
the modern doctor sees. He had more time to 
observe things, crops, birds, trees, and the sky 
and its moods. He had more leisure to be in 
touch with his environment. He loved poetry 
and could quote it while handling his reins. 


Against such a man as this, our age mili- 
tates despite all its wonders, and cannot 
compensate for his loss. Therefore anything 
which contributes the leisure for the mak- 
ing of such a one should be cherished. I 
know many professional men, and among 
them not a few university professors, who 
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could greatly profit from a half year’s stay 
in bed! Was it not Huxley who wished 
“release from distraction and complete 
freedom from those lethal agencies which 
are commonly known as the pleasures of 
society”; and Huxley exclaimed to a 
friend, “If I could only break a leg, what 
a lot of scientific work I could do.” “The 
Life and Letters of Thomas H. Huxley” 
recounts a struggle against ill health in the 
form of relapsing pleurisy and neuras- 
thenia, which cannot fail to convey courage 
and determination.* 

But perhaps it is too much to expect the 
sick room to turn into a college of liberal 
arts. Even if this is so, the ultimate cul- 
tural value of sick-bed reading is for us 
secondary to its immediate curative effect. 
Whether such reading results in fixed good 
habits or not, and obviously in many cases 
it would be foolish to expect it to do so, the 
present pleasure which it may give remains 
of paramount importance. Dr. Johnson’s 
dictum that all reading should be for 
pleasure is doubly true for the sick; and in 
the vast storehouse of the world’s literature 
there are books which will give that pleas- 
ure to every type of intelligent mind. It is 
not always easy to find the appropriate 
works at once; but if one search diligently 
enough eventually one should find one’s 
treasure. In such a search the physician 
can be of great help, if he but devote a 
little thought to the temperamental re- 
quirements of his patient. 

This question of temperament must be 
the chief factor in any attempt to prescribe 
books. Not only will different men need 
different books; besides that, the same 
books cannot be counted on to affect all 
men in the same way. Aristotle, the founder 
of literary criticism, went to some length 
to explain the effect of high tragedy; but 
we cannot be sure that the purging of the 
passions which he describes will be the 
result of tragedy on all members of the 


* Borodin, professor of chemistry at the Petrograd 
Academy of Medicine and Surgery, could only find 
time to compose music when indisposed, so friends 
meeting him expressed the wish, not that he was well, 
but that he was ill (Grace Wilm). 
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audience. Some men especially those with 
a fine feeling for the struggle of the drama, 
will be exhilarated by a reading of “Jude 
the Obscure”; others will most certainly 
be depressed by this spectacle of man being 
overwhelmed by fate. Indeed, I suspect 
that there are many who might read Hardy 
with no ill effects when well, who would find 
him too gloomy when read in a sick bed. 
Perhaps for most persons it would be safer 
to prescribe Dickens than Hardy, Gals- 
worthy than Dreiser, Thomas Mann than 
Arnold Zweig. 

It is not merely books that depress, 
however, which it may seem advisable to 
keep from some patients. If the emotions 
are easily aroused, certain works may 
equally well be prohibited because they 
stimulate in the wrong way. Offhand, 
Huysman’s “La Bas,” a truly remarkable 
book, does not recommend itself for sick- 


bed reading; and the same may be said of 


certain of the works of Anatole France, 
and even of Balzac, although any of these 
writers will make excellent reading if the 
right selection is made. Again, there are 
persons otherwise stable, who are emotion- 
ally upset by some subjects out of all 
proportion to their ordinary importance. 
Individual prejudices of this sort cannot 
be ignored: if the patient feels too strongly 
about the Church, it will be better not to 
hand him the ecclesiastical essays of 
Arthur Machen: if he feels too strongly 
about the Civil War, it will be better not to 
lend him a highly controversial biography 
of Ben Butler. 

The Bible has always been and still is 
the greatest book for the solace of the sick. 
Some, however, will be found analyzing 
the history of the Old Testament and 
wondering where the wife came from that 
Cain “knew,” and why Cain built a city 
when there were only five people in the 
world! And as a physician I have been 
called upon to explain these statements! 

In an exquisite chapter of Ecclesiastes, 
you may read: “And moreover, because 
the preacher was wise, he still taught the 
people knowledge; yea, he gave good heed, 
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and sought out, and set in order 
proverbs,” 

““Wycherley,”’ as Connely states in a 
recent clever biography, “had learned to 
patch pain with proverbs.” 

While occupations, interests, and tem- 
peraments differ, yet there are common 
grounds on which all can meet, and one 
of these and the most satisfying is the read- 
ing of biography. There is nothing so help- 
ful as to read of the struggles and triumphs 
of successful people. It is not enough for a 
physician to recommend a certain book; if 
possible he should bring it to the patient 
himself. As a result of such kindness the 
book is apt to be read, and the patient 
becoming interested, the good effect of the 
visit is continued until the next when dis- 
cussion adds again to the value of the visit. 

Necessarily the physician must have 
familiarity with his prescription, for it 
might not be wise to take “The Life of 
Romanes,”’ the subject of which probably 
had a glioma, to a man suffering from 
brain tumor; or Mrs. Gaskell’s “‘ Bronte 
Family” to those afflicted with tuber- 
culosis. The latter biography is — 
the most pathetic that can be read, 
children perishing from phthisis. But the 
lives of Emerson, Ruskin and Voltaire 
who reached advanced age in spite of 
tuberculosis should prove encouraging. 
The life of Sir James MacKenzie (W ll S 
“The Beloved Physician,” the “Life of 
Pasteur,” by Vallery- Radot; and the “Life 
of Michael Angelo,” by Grimm, should 
prove helpful and inspirational to all. 
Pasteur triumphed, in early manhood, over 
an attack of apoplexy; and Michael Angelo 
did much of his immortal work when 
handicapped by rheumatoid arthritis. 

The reading of one good biography 
creates a craving for others. For instance 
numerous copies, from my library, of “The 
Romance of Isabel, Lady Burton,” have 
been worn out. A lady from New York 
took pity on my last copy and returned it 
to me bound in exquisite red leather! 
The charm and interest of this romance 
lead to requests for Burton’s “Pilgrimage 
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to Mecca,” and for “The Life of Sir 
Richard Burton.” 
reading is a great satisfaction and should 
be encouraged. It was upon Burton’s 
return from Mecca, and eight years before 
he knew of the “‘Rubatyat,”’ that he wrote 
an exquisite gem of oriental poetry, the 
theme of which was that self-cultivation, 
with due regard to others, was the sole 
and sufficient object of human enjoyment. 
One reads: 

“‘Eat not thy heart,” the sages said 

“nor mourn the past, the buried Past;”’ 

Do what thou dost, be strong, be brave; 

and like the star, nor rest, nor haste.” 


It is impossible to enumerate the count- 
less biographies which have proved their 
worth. Among those which have enter- 
tained many patients I recall Froude’s 
“Lord Beaconsfield’; Lytten Strachey’s 
“Queen Victoria” and his ‘“‘Eminent 
Victorians’’; Jeanne Bordeux’s “Eleanore 
Duse”; M. James’s “The Raven,” (the 
story of Sam Houston); E. T. Cook’s 
“Florence Nightingale.” For the musical, 
of whom there are, alas, too few among us, 
there are Romain Rolland’s “ Beethoven,”’ 
“The Creator”’ as well as his many essays 
on composers, Newman Flower’s “Franz 
Schubert,” Hussey’s “Life of Mozart,”’ 
and Mary Lawton’s fine life of Schumann 
Heink called ‘““The Last of the Titans.” 
Biographies tend to be large books, and 
at times the weight of the volume must 
be considered in the light of the patient’s 
condition. “Every man” saith Seneca, 
“thinks his own burthen the heaviest.” 
When such extremists are women, ‘‘ The 
Life of Marie Antoinette,” by Belloc, or 
“The Life of the Marquise de Lafayette,” 
by Marguerite Guilhou, may bring them 
comfort; while the trials of some husbands 
may be alleviated by reading Ludwig’s 
“Napoleon,” or the story of Socrates and 
Xanthippe. Nor should one leave this field 
without recalling the fine autobiographies 
which are available, notably those like 
Trudeau’s, Victor C. Vaughns, Goethe’s, 
Benjamin’ Franklin’s or 


Cellini’s. 
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There may be some minds which may 
not be harmed by such books as, “‘Cather- 
ine the Great” by Hodgetts, ““Lady Hamil- 
ton” by Gamlin, ““The Immortal Ninon,’ 
by Cecil Austin, or “Unruly Daughters” 
by Noel Williams, and “Lady Mary 
Wortley Montagu” by Melville, and the 
story of her extraordinary son in “A 
Gallery of Eccentrics.’’ Such reading at 
least is historical. 

Biographical writing will be excellent 
fare for nervous persons who are too 
easily upset by the things they read. There 
are other types of literature as well, which 
may be counted upon to induce calm. For 
the lover of poetry there is no problem at 
all; the state of mind which one must 
bring to the perusal of Spenser or Marlowe 
or Coleridge ts in itself exaltedly calm, and 
the verse of these men will not disturb it. 
Readers of poetry, it is true, are few indeed, 
although, as I hope to point out later, they 
should be many; but those whose fare must 
in the main be prose can find prose works 
which will in general have this same 
effect. The informal essay from Lamb to 
Kenneth Grahame is good food for these 
minds; and perhaps they can be led from 
the nineteenth century back into the 
eighteenth and made to dev elop a fondness 
for Aubrey or Addison or Steele. Person- 
ally, I find Washington Irving one of the 
most urbane and soothing of writers, and 
one especially adapted to long hours of 
reading. There are many others like him, 
all the way from Thomas Browne to 
Stevenson, men who, not so much from the 
things they avoid as from their essential 
sanity of outlook, make equable reading. 

Informative writings may be of much 
benefit to the kind of reader we are now 
discussing. There is something placid 1 
facts dispassionately presented; the inter- 
est in them is usually intellectual and 
seldom emotional. Mr. Mencken once 
advised bored Americans to take up science 
for a hobby. The idea is a sound one. Our 
sick man need not limit himself to science 
as the term is now narrowly used. Any part 
of knowledge may become his province, 
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from Mexican archaeology to a history of 
the English language; and if anyone think 
that such material must be dry in the 
presentation, let him read Spinden on 
Maya art or Jespersen on our tongue. It Is 
a fact that the average text is dull; but 
almost every subject has scholars who can 
write interestingly of what they know. 
It is for us to seek them out, because many 
who are slow to appreciate literature for 
its own sake may get from them their 
greatest enjoyment. 

Of all branches of informative writing, 
that which will probably enlist the sym- 
pathy of the greatest number of persons 
with the greatest ease is nature study. A 
patient on a trying rest regime, to whom 
the lights of Broadway had been her only 
joy, was one day found watching a garden 
spider. Interest was at once awakened 
when she was told that this spider would 
create two webs a day, that the females of 
some species devoured their husbands 
after the nuptials (this may have reminded 
her of life in New York!) and that some 
spider mothers gave their infants daily sun 
baths. As a result of this interest the 
patient soon gave the lie to the lines found 
in one of Beaumont and Fletcher’s plays: 
“Nature too unkind, 

That made no medicine for a troubled mind.” 
by proving that Nature had given her just 
that medicine. 

How neglected nature study has been in 
our schools and colleges, pledged as so 
many of them still are to a traditional 
curriculum which in many ways no longer 
deserves the name of humanistic! The 
study of nature touches man at every 
point; biographical writing is indeed but 
a variant of it, and reveals how versed in 
the knowledge of natural phenomena have 
been most great men. How wide the im- 
plications of this branch of science are, one 
can learn from a penetrating essay by Dean 
Inge, in which he upholds the contention 
that the advance in natural knowledge 
since the nineteenth century impels us 
not only to a new view of the origins of 
life, but to a new ethic as well. 
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Viewed in this light, how important for 
our future legislation is nature knowledge 
among our citizens. And who better than 
the physician can cultivate the gardens 
of his patients’ minds in respect to Nature, 
and incidentally develop thereby a better 
appreciation of his own work. The field of 
nature literature is vast, and entrance may 
be made into it by many routes. Among 
such I should recommend Fabre’s works on 
insects and astronomy, J. Arthur Thom- 
son’s “Ways of Living’”’; F. W. Gamble’s 
“The Animal World,” and Lord Grey’s 
“The Charm of Birds.” The book by 
Gamble is printed in the Home University 
Library which offers a number of scientific 
works of a popular kind at low prices. 
Books which picture the romance of scien- 
tific achievement like de Kruif’s “Microbe 
Hunters” and “Hunger Fighters” are of 
great value in arousing interest. It is a far 
cry from these to such heights as White- 
head’s “Science and the Modern World” 
and Eddington’s “Nature of the Physical 
World,”’ but these heights may be scaled 
by some. 

I cannot leave this subject without a 
reference to a purely fictitious naturalist 
who has given me untold pleasure. I refer 
to Hugh Lofting’s character, Dr. Dolittle; 
and in particular do I recommend the 
volume of that remarkable man’s adven- 
tures entitled, “Dr. Dolittle’s Voyages.” 
There is a rare treat in store for the person 
who has not yet read of Dolittle’s efforts 
to learn the language of the shellfish, or 
of his famous observation of the beetle on 
Spider Monkey Island! Books like Lofting’s 
bring to mind another sort of nature 
literature, the type in which a story or 
personal reminiscence is placed against a 
natural background which is really the 
most vital element in the narrative. 
To this type belong the ‘Puget Sound 
Stories’’ of Emma Lindsey Squiers and the 
sketches of Herbert Ravenal Sass. It is to 
many a fascinating kind of writing, one 
which treats Nature in fiction somewhat as 
history is treated in the historical novel; 
but possibly with more truth, for it is 
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easier to be true to nature than to history. 
Then there are books, which, because of 
their fantasy, are universal favorites; such 
a one is “Alice in Wonderland.” There is 
repeated amusement in refreshing one’s 
** Alice,’’ when ill! Lewis Carroll is intmit- 
able in his satire on literary style; and in 
“The Hunting of the Snark”’ his ridicule of 
all types of people will always amuse. 

I have said that I consider the readers 
of poetry too few. There are those who say 
that they cannot be increased. Some 
critics maintain this to be a prose age, one 
in which it is idle to expect a widespread 
reading of verse. Whether this be true or 
not, and I am not at all ready to admit it, 
it does not apply to our present problem, 
because the patient is temporarily out of 
his age. He is free to wander in fields 
hitherto foreign to him; no longer does his 
own time restrict him and impinge upon 
him at every turn. He can bring to a 
reading of, for instance, the great Hindu 
ethical poem “The Bhagavad-Gita,” of 
which a new and beautiful translation 
by Arthur Ryder has just appeared, a 
detachment it may be impossible for him 
to attain in his routine life. And in truth 
if he is led to an appreciation of poetry, it 
will no longer have its old power to bind 
and enslave the mind. 

Although no anthology is wholly ac- 
ceptable to any but its maker, anthologies 
will perhaps offer the best means of 
initiating the novice into verse. The 
exposure to a large number of authors and 
a variety of forms may lead to an interest 
in a few of them. From the puns and 
charms of Thomas Hood who, by the way, 
related his improvement after a doctor’s 
visit when they chatted of literature, to 
the sublimity of Keats, an infinite variety 
is to be found. Take, for example, “An 
Anthology of World Poetry,” compiled 
by Mark Van Doren, wherein all nations 
are represented. Here one may turn from 
a sonnet by Petrarch or a lyric by Heine 
to this from the Greek: 

The Swan and the Goose 
A rich man bought a Swan and Goose 
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That for song, and this for use. 

It chanced his simple minded cook 
One night the Swan for Goose mistook. 
But in the dark about to chop 

The Swan in two above the crop, 

He heard the lyric note, and stayed 
The action of the fatal blade. 

And thus we see a proper tune 

Is sometimes very opportune. 


And if the patient should prefer this to 
Petrarchian sonnets, let us not be moved. 
We can be sure that only a few will attain 
to an appreciation of poetry as a pure art; 
but many will find in it lesser values, 
suited to them and equally lasting. “‘The 
Poetry Cure,” an anthology by Robert 
Haven Schauffler, in which different poems 
are recommended for various mental afflic- 
tions is a valuable book both for its selec- 
tion and for the originality of its approach. 

Robert Graves is quoted to the effect 
that “poetry is no more a narcotic than a 
stimulant; it Is a universal bitter-sweet 
mixture for all possible household emer- 
gencies . . . A well chosen anthology is 
a complete dispensary of medicine for the 
more common mental disorders, and may 
be used as much for prevention as cure.” 

Schauffler omits, however, Longfellow’s 
“Light of Stars”’ which has often rendered 
me great service. Few can escape benefit 
by reciting to themselves daily such stan- 
zas as these: 

O star of Strength! I see thee stand 
And smile upon my pain; 
Thou beckonest with thy mailed hand, 
And I am strong again. 


The star of the unconquered will, 
He rises in my breast, 

Serene and resolute, and still, 
And calm, and self-possessed. 


Oh, fear not in a world like this, 
And thou shalt know ere long 
Know how sublime a thing it is 
To suffer and be strong. 
As Aretaeus said, it is the physician’s sad 
lot to mourn with his patients. Many 
times have I comforted those under my 
care with these lines of Ben Jonson’s: 
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The Noble Nature 
It is not growing like a tree 
In bulk doth make man better be; 
Or standing long an oak, three hundred year, 
To fall a log at last, dry, bald, and sere: 
A lily of a day 
Is fairer far in May, 
Although it fall and die that night; 
It was the plant and flower of light; 
In small proportions we just beauties see; 
And in short measures life may perfect be. 


After poetry, probably the kinds of 
literature least read in this country, except 
by scholars, are letters and memoirs. They 
are most admirably suited to leisurely 
reading, whether they be the worldly 
reminiscences of a St. Simon or the naively 
beautiful missives of an Emily Dickinson. 
It is generally the recollections and corre- 
spondence of political figures which attain 
to wide circulation, and these take their 
interest chiefly from the background of 
events. The revelation of striking per- 
sonalities, however, comes more often in 
the informal writing of literary men; and 
many who would be interested never find 
it. Few who read Whitman or Byron, for 
example, know the reminiscences of the 
one or the letters of the other. 

An interest in letters and memoirs will 
supply a good foil to those whose chief 
reading must be novels and stories; for 
the tendency of most readers will probably 
be to go in too strongly for fiction. Yet even 
here they may indulge themselves greatly 
if they can be interested in the great 
novels of which Europe has produced so 
many. The curse of present-day fiction 
reading is the magazine. It has resulted 
from a demand for a kind of writing which 
is suited to overtired bodies and minds. 
The worker, with a half an hour to spare 
at the end of his day, may derive a certain 
contentment from a story which carries 
him as far as the toothpaste advertising 
and makes no demand on anything but his 
eyes while so doing. But the _ sick-bed 
reader will find that this kind of writing, 
trite, mechanical, and circumscribed, be- 
comes downright dull in a very short time. 
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And oftentimes he will remain bored simply 
through lack of knowledge of the succor 
which lies at hand. 

Well do I remember the remark of an 
old man whom I used to visit, who during 
the last years of a long life was confined to 
his chair. “I am never lonely,” he said. 
‘“‘T have never been lonely, for I have lived 
countless lives. I have always had Dick- 
ens.”’ And indeed the world which Dickens 
peopled with such living characters had 
long ago assumed for this man reality equal 
to the one which lay around him. It is 
because writers like Dickens, Thackeray, 
Trollope, Stevenson and Hawthorne have 
created such worlds that it is better to 
recommend them rather than “one book 
men” like Norman Douglas, Somerset 
Maughm, and the ill-fated George Douglas 
(Brown). For while “South Wind,” “Of 
Human Bondage,” and “‘The House with 
the Green Shutters”’ are great novels, the 
reader may be disappointed in others by 
the same authors; whereas the opulent 
writers we first mentioned can be read for 
weeks on end without exhausting them. 

Many patients may enjoy short stories, 
and here one may find excellent examples 
not only among the classic short story 
writers like Poe, Chekov, de Maupassant, 
Hoffman, and Bierce, but among con- 
temporary masters as well. The short 
story has assumed great importance in 
our own day, and writers like Irvin Cobb, 
Don Marquis, Ring Lardner, and Kathleen 
Norris are adepts in the art.* Where the 
patient is limited to brief periods of reading, 
this may be the best form of fiction to 
prescribe. Yet one must beware of over- 
working the short story. It is a limited 
form, perhaps the most limited form, and 
one may tire quickly of short stories if 
one reads them too often without relief. 

Perhaps throughout this paper we have 
seemed too insistent upon books which 
have stood the test of time, preferring the 
classic to the contemporary, the lasting to 

* Vid., Cobb, “Old Judge Priest’’; Marquis, “When 


Turtles Sing”; Lardner, “Roundup”; Norris, “The 
O’Callaghans,” and “The Murphies.” 
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the ephemeral. While this is in the main 
our position, we do not wish to carry it to 
extremes. Always we come back to the 
individual prescription, and question: what 
is best for this patient? If P. G. Wodehouse, 
that funniest of men, is what the patient 
needs, by all means give him “Fish 
Preferred.” If a mystery story seems 
indicated, and many are the intellects 
which have found relief in them, as for 
example, Wilson and Balfour, give him 
Milne’s ““Red House Mystery,” Bailey’s 
stories of Mr. Fortune, Chesterton’s ‘Man 
Who Knew Too Much” or his stories of 
Father Brown, Leroux’s “Mystery of the 
Yellow Room,” Connigton’s “Case with 
Nine Solutions” or Berkeley’s “Layton 
Court Mystery.” If he prefers the type of 
detective story where a semblance to 
reality is preserved at the expense of 
ingeniousness of plot, recommend Fletcher 
or Crofts. If he wants the sheer thriller, 
let him pick his own! Even this sort of book 
can sometimes yield information to the 
reader, for one may get much history in 
“The Overbury Mystery” which concerns 
a famous trial in the time of Queen Eliza- 
beth: Bolitho’s “Murder for Profit” and 
Pearson’s books on crime come in this same 
class. It must be apparent to all, however, 
that the greatest enjoyment of mysteries 
will come to those who read them as a 
contrast to weightier things. All we have 
just said of short stories applies even more 
cogently here; it is most easy to become 
“fed up.” 

Some patients, far from being depressed 
by being reminded of their physical mis- 
fortunes, actually enjoy a search of litera- 
ture for symptoms or disease similar to 
their own. One of my patients discovered 
correctly from Shelley’s lines: 


I could lie down like a tired child 
And weep away this life of care 
Which I have borne and still must bear . 


that the poet had tuberculosis. These 
lines, by the way, were favorites of Oliver 
Wendell Holmes who, with his New 
England contemporaries, is not read as 
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much today as he should be. Another 
patient discovered by reading Carlyle’s 
advice to his friend John Sterling that this 
poet also had phthisis. And recently Mac- 
Laurin’s “‘Post Mortems of Mere Mortals” 
had great interest for a patient who could 
be trusted to indulge himself in this 
manner, when he read therein the account 
of Pepys who had a case of kidney stone 
similar to his own. We must not forget, 
however, Jerome K. Jerome’s ‘“‘Three 
Men in a Boat,”’ where one member had 
walked into a reading room a happy, 
healthy man. He crawled out a decrepit 
wreck, because he had read a medical 
work and decided he had every disease 
described except housemaid’s knee! “‘ Three 
Men in a Boat” will refresh any invalid. 
The first chapter alone should be a cure 
for hypochondria. 

Attending a sick physician I found him, 
unfortunately a rare exception, reading 
Shakespeare. A doctor is likely to discuss 
his hobbies with his patients, so I told him I 
had often wondered if Shakespeare could 
be connected with Bacon through Harvey, 
who had been Bacon’s physician. My pa- 
tient quickly adduced evidence against this 
by referring me to the Galenic ideas of 
Shakespeare, where King John, in speaking 
of the blood, exclaims: 


Or if that surly spirit, melancholy, 

Had baked thy blood, and made it heavy, thick, 

Which, else, runs trickling up and down the 
veins. 


For recreation in the original sense of the 
word, have your patients who are interested 
in Shakespeare read Sydney Lee’s biog- 
raphy, and such critics as John Masefield 
or Sidney Lanier. 

Proud of their professional brethren who 
have excelled as litterateurs, physicians 
will take delight in recommending the 
lives and works of men like Rabelais, 
Oliver Goldsmith, Keats, Thomas Browne, 
Robert Bridges, Oliver Wendel Holmes, 
Weir Mitchell, and many others. Nor 
must we forget to suggest the writings of 
our present colleagues, such as “What 
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Men Live By,” by Richard Cabot, “‘ Med- 
ical Leaders”” by Lambert and Goodwin, 
“Fear,” and “Foursquare” by Oliver, 
“American Medical Botanists”’ by Howard 
A. Kelly, “Old Age” by Warthin, various 
books by Joseph C. Collins, poems by 
W. S. Thayer, and by Merrill Moore, and 
the many biographies of physicians by 
physicians, such as “John McCrae” by 
Sir Andrew Macphail, “The Life of Sir 
William Osler” by Harvey Cushing, and 
“The Life of Sir Clifford Allbutt” by Sir 
Humphry Davy Rolleston. “To Begin 
With” by the well known biologist Ray- 
mond Pearl may also be passed around 
with advantage. 

The mind, like the body, will thrive 
best on a mixed diet, and he who experi- 
ences the variety of a number of literary 
forms will derive from his reading a satisfac- 
tion free from the dangers of ennui. For 
even Homer nods, and the man with untold 
hours to spend in the company of books 
may well get too many of one kind. A 
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little careful precaution, however, will 
obviate this difficulty; if Emerson be 
followed by Melville and Melville by Poe, 
the likelihood is that none of them will pall. 

Out of the legion of books, literary, 
scientific, and philosophic; out of novels, 
poems, and dramas; out of histories, 
biographies, travels, and memoirs; out of 
treatises, essays, and letters; out of all 
these and many more which admit of no 
categorical classification, every intelligent 
reader should be able to find two or three 
kinds which alternated with one another, 
will cause continuous felicity. 

In the second oldest book in the world, 
written 2550 B.c. we read, “Live, therefore 
in the house of kindliness, and men shall 
come and give gifts of themselves.” 

This address I joyfully dedicate to the many 
friends and patients who in return for my 
literary ministrations have showered me with 
wonderful books. 

“The good life is one inspired by love and 
guided by knowledge.”’—Bertrand Russell. 
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Cancer. By Willy Meyer, m.p. N. Y., 
Paul B. Hoeber, Inc., 1931. 


Whether one agrees or not with the writer of 
a book does not make that book any the less 
interesting or detract one whit from its value. 
Many there are who will take issue with Dr. 
Meyer concerning his thesis. But when a man 
with a scientific background, a keen analytical 
mind, and nearly fifty years’ experience which 
have been crammed with actual clinical work 
writes a book, one will do well to read carefully 
what he has to say. 

Willy Meyer, a student of a school that 
passed away with the Victorian age, a former 
pupil of the celebrated Trendelenburg, one of 
the busiest surgeons of his day in New York, 
known from coast to coast and in Europe, 
especially for his researches in the cancer 
problem, has written a scientific and interest- 
ing and human document. 

The book is in two parts. Part 1 deals with 
The Origin, The Development and The Self- 


Perpetuation of Cancer. In this part the author 
details the general aspects of the cancer prob- 
lem, changes in cancer developing in single 
cells, the dead cell and focal necrosis effects, 
and changes in cancer developing in the system 
as a whole. The part ends with a synopsis and a 
diagram of the preceding chapters. Part 2 deals 
with The Therapy of Cancer. The general 
aspects of the therapy of cancer are considered, 
as are the remedial effects in cancer of fever, 
of acidosis, a summary and a retrospect and an 
outlook. There is an index of personal names; 
also, an index of subjects. 

The book has 427 pages, illustrated, and 
typographically it is a work of art. Every 
student of the cancer problem should have this 
work on his shelves. 


ABDOMINO-PELVIC DIAGNOSIS IN 
Women. By Arthur John Walscheid, M.p. 
St. Louis, C. V. Mosby Co., 1931. 


This is an excellent work. Any man who 
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specializes in gynecology or treats the diseases 
peculiar to women and also engages in general 
practice will profit by reading this book. It 
covers, in detail, and from many angles not 
met with in the usual book on the subject, the 
matter of diagnosis. Excessive use of micro- 
scopic techniques and sections has been 
avoided. 

The book is divided into a general and 
a special section. The former deals with 
general causal factors, pathologic processes, 
symptoms, and diagnosis, while the latter 
considers the separate organs from the stand- 
point of diagnosis. 


Hicu FREQUENCY Practice for Practi- 
tioners and Students. By Burton Baker 
Grover, M.p. Ed. 6. With Appendix. 651 
pp. Illus. with engravings. Thoroughly 
revised and rewritten. Kansas City, The 
Electron Press, 1931. 


That this is the sixth edition would indicate 
that there has been a demand for this book. 
In spite of this, the typography and general 
makeup leave much to be desired. The 
subject is covered with a certain degree of 
thoroughness and the addition of portraits 
of the men who have contributed to the 
advancement of physiological therapeutics 
is admirable. However, the book suffers from 
the overenthusiasm of the author for physical 
therapy. He accepts as absolute facts matters 
which may still be considered in the realm of 
theory. This, unfortunately, is a fault of many 
of the newer books on this subject. 


History OF THE ORLEANS MEDICAL 
Society 1878-1928. By A. E. Fossier, 
A.B., M.A., M.D. 243 pp., illus., 1930. 


This is an interesting and concise history 
of the Orleans Parish Medical Society with 
portraits of its prominent members both 
past and present. This type of book is very 
desirable and should be further encouraged in 
this country. The story of the development 
of one of the largest medical libraries in the 
country by a local medical society makes 
very interesting reading. It is to be hoped that 
publications of this kind will induce other 


Book Reviews 


APRIL, 1931 


societies to produce similar volumes so that 
a current record may be had of the medical 
history of the United States in the making. 


TEXT-BOOK FOR Nurses. By E. W. Hey 
Groves, M.D., B.SC., M.S., F.R.C.S., and 
J. M.  Fortescue-Brickdale, M.A., M.D. 
(Oxon.), M.R.c.p. (Lond.). The Medical 
Section revised by J. A. Nixon, c.M.G., 
M.D. (Cantab.), F.r.c.p. (Lond.). Ed. 4, 665 
pp., 229 illus., N. Y., Oxford Univ. 1930. 


This is a splendid textbook on anatomy, 
physiology, surgery and medicine for nurses. 
The English point of view may make it perhaps 
impractical as a teaching book in this country 
but as a reference book for those who instruct 
nurses we know of none better and many phy- 
sicians will be glad to have it in their library for 
reference. Like all Oxford publications, this is a 
model of good book-making. 


Osstetrics. By J. Whitridge Williams. 
Fd. 5, 1088 pp., 17 plates, 690 illus., N. Y., 
D. Appleton & Co., 1927. 


The fifth edition of a famous book. This 
edition has been entirely revised, reset, and 
brought thoroughly up-to-date. As in the 
previous editions, this book is particularly 
strong in pathology which has been so sadly 
neglected in so many American books on 
obstetrics. 


MepicaL & SuRGICAL YEAR-BOOK. Phy- 
sicians Hospital of Plattsburgh, Com- 
prising Wednesday Afternoon Invitation 
Lectures, Papers of the Cardiac Round 
Table, The First Beaumont Lecture, Col- 
lected Papers by the Staff. 322 pp., illus., 
Plattsburgh, N. Y., The William H. 


Miner Foundation, 1930. 


This volume includes the papers indicated 
in the title and is a great step forward over 
the average hospital year-book. This book is of 
historical interest as coming from the town 
where Beaumont made his famous experiments 
in the physiology of digestion and is an indica- 
tion that the spirit of Beaumont still prevails 
there. 
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CHAPTER VI 


WATER BALANCE, DEHYDRATION, AND THE 
PREOPERATIVE AND POSTOPERATIVE 
ADMINISTRATION OF FLUIDS 


1. THE IMPORTANCE OF WATER METABOLISM 


The general importance of water in metabolism is ordinarily 
too little appreciated. The water supply of the average individ- 
ual in health characteristically presents no problem, for not 
only are conditions of modern living such that water and water- 
containing foods are abundantly available for human con- 
sumption, but the normal body easily compensates for minor 
variations in output and input so completely that negligence 
in making the fluid needs of the body a matter of conscious 
concern ordinarily works little or no hardship on the metabolic 
processes. 

Under the unusual circumstances of hospitalization, how- 
ever, this state of affairs no longer obtains. Not only is the 
patient who comes to the hospital the subject of a greater or 
less degree of metabolic imbalance, but at least, when confined 
to his bed, he is dependent to a greater or less degree upon 
attendants for the supplying of all his physical needs. In the 
case of semiconscious and unconscious patients this dependence 
becomes extreme or absolute. 

The absolute control of a patient’s water supply is, indeed, 
a serious responsibility, for although food starvation results 
seriously or fatally only when prolonged for considerable 
periods of time, absolute water privation speedily results dis- 
astrously and causes death within a relatively short period of 
time. Whereas food starvation is tolerated by healthy human 

167 
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beings for intervals as long as two months, complete curtail- 
ment of water causes dissolution within a relatively few hours. 
Rowntree! mentions an Italian political prisoner, Viterbi who, 
voluntarily refraining from food and drink, died only after 
eighteen days, but estimations based upon the period of sur- 
vival of individuals lost in the desert seem to indicate that 
thirty-six to seventy-two hours is the usual time limit of life for 
persons completely deprived of water. 

On the basis of animal experimentation it has been esti- 
mated that the total water content of the body tissues amounts 
to about 70 per cent of the body weight; an animal may lose 
as a result of starvation nearly all of its glycogen and fat 
and about half of its protein and still live; during this process 
its body weight may be diminished over 40 per cent. The loss 
of 10 per cent of the water content of the body, however, 
leads to serious disorders, and death is said to ensue when 20 
to 22 per cent of the water content is lost. 

The danger of over-supplying individuals with fluids by 
mouth is ordinarily not great. Excess fluid intake usually 
results simply in excess fluid output. The amount of fluid 
capable of absorption by the alimentary tract during the course 
of twenty-four hours is not usually appreciated. It has been 
estimated that the total amount of water excreted into the 
intestinal canal as saliva, gastric juice, bile, pancreatic juice, 
and succus entericus, amounts to from 7,500 to 10,000 C.c. 
per day, and this amount is, of course, reabsorbed virtually in 
its entirety. The 2 to 3 I. of fluid ordinarily added to this 
burden through intake of fluid by mouth constitute, therefore, 
but a small fraction of the total normal absorptive load of 
the digestive tract. 

The fluid requirements of the human body in health have 
not been adequately determined. They vary considerably with 
different individuals under similar conditions, with the same 
individual under different conditions, and with the general 
status of the bodily processes at all times. The effect of specific 
diseases and disease syndromes on the fluid requirements is 
even less well understood. 
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As frequently practiced, the determination of the amount 
of fluid to be supplied to a person who is sick becomes very 
largely a matter of personal opinion. Of two equally competent 
surgeons one will judge a certain amount of fluid to be ade- 
quate in any given case, whereas the other will judge double 
this amount to be inadequate. Accordingly, it is easy to find 
competent authority to establish the adequacy of relatively 
small amounts of fluid, 1000 to 1500 c.c. per diem, under 
conditions of early postoperative convalescence, whereas 
equally competent authority can be cited to establish the 
inadequacy of 3000 c.c. or 4000 c.c. The rationale of “forcing” 
water postoperatively, i.e., of supplying several liters in the 
course of twenty-four hours, has been emphasized during 
recent years in an attempt to overcome a natural therapeutic 
lethargy formerly exhibited by surgeons, in accordance with 
which many patients were allowed to become partly or even 
seriously dehydrated. Still more recently the pendulum of 
opinion has started to swing in the opposite direction and it 
has become somewhat of a vogue to emphasize the dangers of 
overtreatment, and to dwell upon the importance of postopera- 
tive rest undisturbed by mechanical devices, such as must fre- 
quently be invoked for the administration of the larger amounts 
of water considered desirable under the “‘forcing”’ regime. 

The entire question of how much fluid to give the sick 
patient is one in connection with which generalizations are 
apt to be of little value. One patient will require more fluid, 
another less, in accordance with a variety of circumstances, 
internal and external, organic and functional. The only unfail- 
ing way in which to rationalize the matter for a given surgical 
patient is to invoke the concept of water balance, in much the 
same manner as the internist invokes the same principle when 
confronted with a case of anasarca. 


Water BALANCE 


Water balance may be defined as the ratio between the 
total intake of water by ingestion of both fluids and solids, or 
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semi-solid foods, and the excretion of water by the emunctories, 
kidneys, lungs, skin, and bowel. 

Celsus,? in 1837, was probably the first author to mention 
the importance of the determination of the water balance. In 
connection with a discussion of dropsy he said “‘nor is it 
improper to measure both the drink and the urine, for if more 
fluid is excreted than is taken so at length there is hope of 
good health.” 

Under conditions of health, as well as in chronic disease, 
the accurate determination of water balance is always a 
matter of some difficulty. Fluid intake is not only dependent 
upon the amount of fluid received as such, but its computation 
involves also a consideration of the amount of water introduced 
with solid and semi-solid foods, as well as the amount of 
water formed chemically during the various processes of 
food metabolism. In estimating the fluid intake a fairly 
accurate estimation of the water content of foodstuffs may be 
derived from tables of food analysis,* but in cases in which 
a considerable degree of accuracy is desired samples of the 
various foods actually used must be analyzed. An idea of the 
amount of the water of oxidation can be obtained from repre- 
sentative calculations; thus Rowntree! finds that the oxidation 
of 100 gm. of protein characteristically yields 41 gm. of water, 
100 gm. of starch yields 55 gm. of water, and 100 gm. of fat 
about 118 gm. of water. 

The computation of fluid output is also somewhat com- 
plicated since water is eliminated not only by the kidneys 
but by the skin, by the alimentary tract, and by the lungs. By 
far the greatest part of the elimination of water by the body is, 
of course, by way of the kidneys, an amount varying directly 
with the amount of water ingested but an amount averaging 
from 1500 to 2000 c.c. per day; kidney elimination varies 
somewhat with the amount of water excreted by the lungs 
and skin, the more excreted by the latter channels, the less 
excreted by the kidneys and vice versa; accordingly, exercise 
and climate affect the ratio to a greater or less extent; the 
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average loss by both Iungs and skin probably averages about 
700 c.c. The amount of water excreted in the feces varies 
considerably with the diet; on a vegetarian diet it may amount 
to as much as 300 c.c. but ordinarily varies between 60 and 
150 c.c. daily. 

Fortunately, on the other hand, for the ease with which 
water balance may be determined in acute surgical cases many 
of the variables previously mentioned as applying to ordinary 
cases are eliminated by the nature of the conditions under 
which surgical patients find themselves. At the time when the 
problem of water balance is most acute the surgical patient 
takes little or no nourishment in the form of solid or semisolid 
food, so that virtually the entire intake is water and, accord- 
ingly, the amount of water supplied as such constitutes 
approximately the total fluid intake. At the same time, the 
excretion of water by avenues other than the kidney is usually 
at a minimum or at least is at a relatively low and constant 
level, so that for practical purposes the kidney output may be 
taken as representing the total water excretion. 

Thesimple expedient, therefore, of measuring a patient’s total 
fluid intake and total urinary output per unit interval of time 
places at the surgeon’s disposal a tolerably exact method for 
estimating whether a given surgical patient’s water balance 
is in a state of stable or unstable equilibrium. The importance 
of this device can scarcely be overemphasized. The manner 
in which it operates is quite simple. 

As previously stated, from 1500 to 2000 c.c. of urine may 
be taken as the usual output of the kidneys during the course 
of twenty-four hours in health. It is doubtful whether such an 
amount is altogether sufficient in disease, but, at all events, 
amounts less than this may probably be considered to repre- 
sent a condition of oliguria. In this connection the work of 
Heitz-Boyer on the concentrating power of the kidney is 
interesting. He has shown that in disease the power of the 
kidney to concentrate is markedly decreased, so that double 
or treble the normal amount of water must be secreted in 
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order that a normal amount of excretory waste material may 
be eliminated. 

Many of the patients subjected to surgical manipulations, 
in the natural course of events, already are subjects of im- 
paired kidney function of a degree susceptible of clinical 
demonstration. However, minor impairments become mani- 
fest only under the unusual conditions of stress and strain 
incident upon surgical manipulations. That mhalation anes- 
thesia alone is capable of bringing to light previously unrec- 
ognized renal degenerative changes is suggested by the 
experimental work of MacNider.‘ He found that although 
little disturbance in urinary excretion or acid-base balance of 
the blood occurred in young animals during prolonged general 
anesthesia, urinary output was readily reduced in older animals, 
and a condition of acidosis developed fairly promptly. 

These and other considerations suggest the importance of 
maintaining a urinary output of not less than 1500 c.c., and 
it may therefore be taken as a cardinal principle that fluid 
intake should ordinarily be ample to ensure this state of affairs. 

In the presence, however, of discrepancies between the 
urinary output and the fluid intake lies the greatest value of 
the water balance determination. Discrepancies may arise in 
at least four different ways: (1) the kidneys may fail to excrete 
normally, so that there arises a retention of fluids within 
the tissues; (2) excessive amounts of fluid which have under- 
gone normal absorption may, on the one hand, be vomited 
or may, on the other, be passed by bowel as a result of the 
development of diarrhea; (3) fluids may fail to be absorbed 
even though properly administered; and (4) unrecognized 
lapses in technique may give rise to undetected mechanical 
losses. Only in the use of a systematic method of determining 
water balance may these abnormalities be brought to light in 
a satisfactory proportion of cases. 

It is a wise precaution, therefore, to order in all early 
postoperative cases, at least, a separate charting of all fluids 
given such patients and of all urine passed. These chartings 
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should be kept on a separate sheet of paper and should be 
totalled at least once in every twenty-four hours so that the 
medical attendant may be readily apprised at a glance of 
the particular state of affairs in connection with each patient. 

If the twenty-four hour total of urinary excretion falls 
below a predetermined minimal figure more fluid must natur- 
ally be supplied, provided of course, that no considerable 
discrepancy exists between input and output, and when such 
a discrepancy is found to exist, immediate steps must be taken 
to discover whether it is due to retention of fluid, to improper 
absorption, to diarrhea or vomiting, or to faulty technique 
in administrature of fluid. 


11. DEHYDRATION 


Dehydration should never be allowed to develop in surgical 
patients to a point at which it becomes clinically recognizable. 
The earliest changes in the direction of dehydration consist 
in minor degrees of blood concentration accompanied by a 
diminished and relatively concentrated urinary output. The 
blood concentration can be measured roughly by means of 
hemoglobin determinations, by blood counts, or by hema- 
tocrit readings; the urinary concentration is manifested in a 
high specific gravity which assumes a rather constant level. 
The physical signs consist of dryness of the skin, parching and 
cracking of the tongue and general dryness of the oral cavity, 
and in severer degrees, of enophthalmus, fever, restlessness 
and delirium. Dehydration kills patients by interfering with 
the migration of the erythrocytes through the smaller capil- 
laries of the parenchymatous organs, and thus preventing 
tissue respiration; the tissues die as a result of slow and 
progressive asphyxia. Dehydration is characteristically accom- 
panied by the development of acidosis, because both respira- 
tion and excretion are disturbed; carbon dioxide fails to be 
excreted in normal amounts from the lungs, and fixed acids, 
principally in the form of the acid phosphates, are incom- 
pletely excreted by the kidneys. 
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1v. METHODS OF FLUID ADMINISTRATION 


A. ADMINISTRATION PER Qs: Naturally the physiological 
method of administration of fluids, Le., per os, is best, when 
applicable, and should therefore be used when not contra- 
indicated. In cases in which the gastrointestinal tract has not 
been the seat of operative attack and in which a general 
inhalation anesthetic has not been employed, it may be quite 
feasible to give patients either immediately, or at least very 
soon after operations, almost unlimited supplies of water by 
mouth. 

Patients operated upon for goiter under local anesthesia, 
for instance, may in most cases tolerate water by mouth 
immediately after they are returned to bed or even while still 
on the operating table. Since these patients need large quan- 
tities of water to take care of their excess metabolic require- 
ments, and since excess metabolism involves the liberation 
of abnormal quantities of heat which in turn requires dissipa- 
tion, such patients may conveniently be encouraged to drink 
unrestrictedly of ice water. 

Certain other patients, those who have undergone amputa- 
tions under local anesthesia, the removal of hemorrhoids under 
sacral anesthesia, and many or most of the operations of 
minor surgery may tolerate either hot or cold water by mouth 
very well. 

A practical point in connection with patients who receive 
quantities of either hot or cold water by mouth, should, 
however, be mentioned in passing; it has to do with the taking 
of temperatures. Rather obviously the local heating or cooling 
effect of water taken by mouth renders per os temperatures 
thoroughly unreliable; nurses and attendants should be 
carefully instructed to take either by axilla, or better still 
by rectum, the temperatures of patients having free access to 
hot or cold water by mouth. 

Water when taken into the body in quantity in the natural 
manner by mouth is absorbed mainly by the small intestine. 
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The stomach is capable of absorbing some water, but ordinarily 
the amount so absorbed is negligible; for this reason stenosis 
of the pylorus and dilatation of the stomach are accompanied 
by tissue thirst which cannot be relieved by burdening the 
stomach with more water. In the small intestine, however, the 
absorption of water is rapid and ordinarily virtually complete, 
since the contents of the large bowel are characteristically at 
least semisolid. Water is presumably absorbed by the villi 
of the small intestine, since the ingestion of quantities of 
water experimentally does not increase the flow of lymph 
from the thoracic duct but does dilute the blood in the portal 
vein. Water absorption takes place partly in accordance with 
the principles of osmosis and diffusion, but the process is 
actually much more complicated than this, since it can readily 
be shown that under certain circumstances, at least, the cells 
covering the villi are capable of exerting a selective action for 
water in accordance with which they absorb it against all 
known laws of physical chemistry. 

Unless relatively large quantities of water are imbibed, 
virtually all of it is absorbed from the small intestine, and the 
feces are passed in a dehydrated state, as previously mentioned. 
Unduly large quantities of water, however, are incapable of 
complete absorption, and may lead to nausea and vomiting, 
irritations of the gastric and duodenal mucosa, diarrhea, and 
rarely even to hydremic plethora. Such results may occasionally 
ensue when as little as 4 to 5 liters of water in addition to the 
fluid normally taken with the food is imbibed in the course 
of twenty-four hours. 

Under normal circumstances all water absorbed by the 
small intestine in excess of the amount required for cellular 
metabolism is rather promptly excreted by the various water 
emunctories. 

B. Procroctysis: Surgical patients for one reason or 
another are frequently unable to take, or at least to retain, 
fluids by mouth. For such cases proctoclysis is frequently the 
method of choice. 
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Proctoclysis consists in the administration of fluids by 
rectum; the fluid may be plain water or may contain certain 
absorbable dissolved substances of nutritive or medicinal 
value. 

There are two general methods of introducing fluids for 
purposes of proctoclysis: (1) the injection of a considerable 
quantity of solution at relatively infrequent intervals, the 
so-called ‘‘retention enema” method, and (2) the injection of 
small amounts of solution drop by drop at much more frequent 
intervals and over a more considerable period of time, the 
‘rectal drip” method. 

The retention enema is relatively seldom used for purposes 
of proctoclysis; when any considerable amount of fluid is 
introduced at one time into the rectum it tends to excite 
peristalsis and to be expelled, i.e., to act as a cleansing rather 
than as an absorptive solution. Amounts in excess of 4 oz. will 
often act thus, and amounts in excess of 8 oz. are not often 
used postoperatively in abdominal cases even for cleansing 
purposes because of the uncomfortable sensations they produce 
and the danger of exciting over-violent intestinal contractions. 
If retention enemata are employed, therefore, they should be 
small, and the temperature at which they are injected should 
ordinarily be essentially that of the rectum or even somewhat 
higher (110° F.). 

The “continuous drip” proctoclysis, first introduced by 
John B. Murphy® and accordingly often called the “Murphy 
drip” proctoclysis, is, except in rare cases, the method of choice 
and consists in allowing fluid to pass drop by drop into the 
rectum through a tube which is left in the rectum during the 
entire course of the procedure. Four or five liters of fluid in 
the course of twenty-four hours may sometimes be given in this 
way to a patient of average weight with a minimum of dis- 
comfort and a maximum of therapeutic effect. 

The apparatus used for this purpose consists of three 
essential parts: (1) the reservoir, or container, from which the 
fluid is allowed to flow, (2) the connecting tube which con- 
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ducts the fluid from the first to the remaining part of the 
apparatus and in which is interpolated a glass dropping tube 
and an adjustable clamp by means of which the rate of 
delivery of the solution may be varied at will, and (3) the 
rectal tube which projects into the rectum. 

The container may be of any suitable shape and size, but 
usually the size should be such as to provide a cubic capacity 
of not less than 1000 c.c. The fluid to be placed in the container 
is warmed to 120° F. in order to allow for a certain inevitable 
loss of heat during its passage through the rest of the apparatus 
and a delivery of solution into the rectum at a temperature as 
near 110° F. as possible (Fig. 27). 

Various containers of special design, the more elaborate of 
which make use of the principle of the commercial vacuum 
bottle, or “Dewar bulb,” have been designed to maintain the 
temperature of the solution in the container at the proper 
level, but such are not necessary; the more simple the appara- 
tus the less time and energy are consumed in preparing it 
and the more frequently will it be employed. An ordinary 
enema, douche, or irrigating can makes a suitable container, 
and the temperature of the solution may be maintained 
either by surrounding the can with hot water bottles or by 
allowing a 16 candle power electric incandescent light bulb to 
dip into it. Of course, the temperature at which the solution 
is delivered into the rectum, rather than the temperature 
within the container, is the important factor, and the former 
may conveniently be regulated, as Selinger has suggested,° 
by allowing the connecting tube to pass between two hot 
water bottles placed in the patient’s bed, care being taken if 
this expedient be used, however, to protect the patient from 
coming into contact with the hot water bottles and accident- 
ally becoming burned thereby; naturally, this applies with 
especial force in the case of the unconscious patient. 

The tube for insertion into the rectum may be of either the 
hard or soft rubber variety; if the former, it may either be 
curved or straight, and in any case it may be conveniently of 
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Fic. 27. Fic. 28. 


Fic. 27. An ordinary simple proctoclysis apparatus. A is an enema or douche can of 
white enamel. B is a screw clamp placed about a short piece of rubber tubing leading 
from outlet of can; this screw clamp adjusts rate of flow of solution to c which is a glass 
“dropping tube”; by observing this part of the apparatus the rate of delivery of the 
solution can be determined by counting number of drops per minute. E is a glass T tube 
which connects below with a length of rubber tubing and rectal tube F; above it is 
connected with a rubber return tube p which terminates in hook made of bent glass 
tubing. This latter part of the apparatus functions only in case pressure within rectum 
of patient increases to point at which solution is regurgitated; if this happens the solution 
is forced back into enema can rather than into bed and onto floor; in operation hook is 
allowed to hang over edge of can. 

Fic. 28. An ordinary simple type of hypodermoclysis apparatus. a and a’ illustrate 
two different types of reservoir; they are both made of glass. a is a bottle with an outlet 
blown in the bottom. a’ is an ordinary Erlenmeyer flask which is provided with a rubber 
stopper and two bent glass outlet tubes, the long tube equalizes pressure and the short 
tube is the outlet tube to the remainder of the apparatus. The flask is filled, stoppered, 
wrapped in linen and sterilized; when put into use it is inverted and either hung from a 
hook as illustrated or passed through a supporting ring-stand. When using apparatus of 
bottle type bottle is dry-sterilized and must be filled with sterile solution after remainder 
of apparatus has been made ready for use. B is a screw clamp, Cc a glass dropping tube, p 
a glass T tube, and £ and e’ are the needles in which apparatus terminates. Usually 
entire apparatus is wrapped for sterilization in one bundle except for needles; to pre- 
vent rusting, the latter, if of steel, are usually sterilized separately just before use. 
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size 32 F. The tube is inserted for 2 in. into the rectum and is 
fastened in place so that it may neither progress nor recede by 
means of adhesive strips fastened to the inner aspect of the 
patient’s thigh. 

Kanavel and Koch’ have suggested a useful adjunct to the 
apparatus previously described, consisting of a return tube 
interpolated between the conducting tube and the enema can, 
which allows for expulsion of flatus and also permits of a 
reflux of fluid into the main container if pressure within the 
rectum becomes great. 

The apparatus having been prepared, the container is hung 
on some convenient hook either on the patient’s bed or along- 
side of the latter at a height such that the distance between the 
fluid level in the container and the rectum of the patient is 
is between 18 and 24 in. The adjustable clamp is loosened 
until from 30 to 40 drops are delivered to the rectal tube per 
minute as shown by the dropping tube, and the operation of 
the apparatus then progresses automatically until the entire 
amount of the solution has been delivered. 

As originally devised by Murphy,’ the solution for the 
rectal drip consisted of normal saline solution, but a solution 
of sodium chloride has little to recommend it in the average 
postoperative case, and such a solution does present certain 
fairly obvious disadvantages: (1) the postoperative patient 
usually has no chloride deficiency, and the administration 
of an excess of chlorides simply throws an added burden 
on the kidneys and this at a time when the latter are already 
overworked, the net result often being the development of an 
edema of the eyelids and ankles and possibly even of the lungs; 
(2) postoperative thirst, especially after ether anesthesia, is 
severe enough if it be not increased by the addition of a 
chloride thirst component; (3) postoperative nausea and 
vomiting are increased in precisely the same manner and by 
the same mechanism by rectal saline solution as when salt 
solution is taken into the stomach. Ordinary tap-water meets 
the primary requisite in some cases and is absorbed readily. 


Book Page 217 


180 WATER BALANCE AND DEHYDRATION 


As much as 5000 c.c. of water may be given to a patient 
in the course of twenty-four hours by rectum by means of the 
drip as previously stated, but usually such an amount is 
excessive, and, furthermore, it is highly desirable to alternate 
rest periods with periods of proctoclysis m order that the rectum 
be not unduly irritated by a too long continuation of a condi- 
tion to which it is not normally accustomed. It is therefore 
ordinarily advisable to allow an hour’s rest between succeeding 
proctoclyses of 1000 c.c.; 3000 c.c. of fluid may be administered 
within twenty-four hours without producing undue irritation 
when this precaution is taken, and the procedure may be 
continued for as long a period of time as may be necessary. In 
the average postoperative case no more than one proctoclysis 
of 1000 c.c. may be necessary. 

The promiscuous addition of various ingredients to 
proctoclyses is to be avoided, but there are a few substances 
which may be added, when indicated, to very good advantage. 
The most important of these is dextrose; the place of this 
substance in the biochemical economy has been discussed at 
some length in another connection. Dextrose, In amounts 
varying from 2 to 10 per cent, can be added with benefit to 
most proctoclyses, the commercial dextrose, and not the more 
expensive chemically pure substance, being used for the 
purpose. It is often said that the stronger solutions of dextrose 
are irritating to the rectum and cause a proctitis; this is 
undoubtedly true if the administration be contimued over too 
long a period of time, but the same holds true even for much 
weaker solutions and even for the simpler proctoclyses of 
normal saline solution and tap water. The irritation in these 
cases is due not so much to the character or strength of solution 
used as to the mere prolongation of an unphysiological condi- 
tion, the normal contents of the rectum, sigmoid and most of 
the colon being not liquid but semi-solid. 

The addition of sodium bicarbonate to proctoclyses is 
sometimes desirable and sometimes undesirable; occasionally 
it may have some value in combating an acidosis, as considered 
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in another connection; usually, however, it is indifferent with 
respect to its effect after absorption, occasionally, as in 
alkalosis, it may be positively harmful. Though usually 
indifferent as far as its effects after absorption are concerned, 
it usually is of some local value, because of its alkalinity, in 
liquefying and removing the characteristic slimy film of mucus 
from the bowel, thereby facilitating absorption. For this 
reason it Is often, if not usually, desirable to use about 2 
per cent of sodium bicarbonate in solutions to be used for 
proctoclysis. 

The addition of tincture of digitalis to proctoclyses has been 
advocated by many clinicians during the past ten years, 
partly on the basis of its supposed beneficial effect on the 
cardiac musculature after absorption, and partly because of its 
supposed beneficial effect upon the intestinal musculature in 
the prevention of distention or meteorism. The question of the 
effect of digitalis on the relatively normal cardiac musculature 
has already been discussed, and the conclusions given hold 
true regardless of the manner of administration, whether per 
os or per rectum. Furthermore, there is apparently no proof 
that digitalis has any value whatsoever as an antimeteoritic: 
Selinger states that in a moderately large series of cases® he 
has not been able to note any particular effect of value in this 
respect; indeed, he mentions two especially severe cases of 
distention developing in cases so treated. 

Not a few clinicians have expressed their dissatisfaction 
with proctoclysis as a method, contending that a considerable 
number of patients do not tolerate the use of the method well 
and expressing the view that the more drastic methods of 
hyperdermoclysis and intravenous infusion are preferable in 
many or most cases. 

The experimental evidence on this point is unconvincing: 
thus, for instance, LeviS on the basis of experimental data 
questions the efficacy of glucose solutions when given per 
rectum. His pessimistic attitude is based on observations upon 
(a) 16 normal fasting men, (b) 8 fasting diabetics, and (c) 
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10 postoperative patients. Retention enemata of 500 c.c. of 
glucose solution were given, and the blood sugar was estimated 
for the most part at half-hourly intervals for two and one-half 
hours. The percentage strength of the glucose solution, how- 
ever, was 10 per cent in the normal fasting individuals, 16 per 
cent in the diabetics, and though not stated, probably cor- 
respondingly high in the postoperative cases. The blood sugar 
rose somewhat in 11 of the 16 normal individuals, but fell in 
the other 5. In 5 of the 8 diabetics the blood sugar concentra- 
tion increased, whereas in the other 3 it decreased. In all the 
postoperative cases there was a consistent rise. From these data 
Levi concludes that the rectum and colon vary in their power 
of absorbing glucose in different subjects and that the adminis- 
tration of glucose by rectum would appear to be of little value 
as a means of maintaining bodily nutrition. 

Obviously such conclusions are quite gratuitous since they 
are based on three entirely unwarranted assumptions: (1) that 
the retention enema is the only, or at least the most efficacious, 
method of supplying glucose rectally, (2) that the strength of 
solution is a matter of indifference or at Jeast that a concen- 
trated solution is of optimum efficiency, and (3) that the blood 
sugar concentration is a measure of the absorption of dextrose, 
or at least that absorption of glucose from the rectum will 
necessarily raise the blood sugar concentration. 

Varela and Rubin® injected Jarge amounts of 40 per cent 
dextrose solution into the rectal ampullas of patients and 
concluded from examinations of sugar concentration in the 
peripheral blood and tests for urinary sugar that minute 
quantities of dextrose were absorbed during the period of 
retention of the enema; the colon soon became irritable, 
however, and expelled the solution. Such observations are, 
of course, of little clinical value because of the unduly high 
percentage strength of the enemata and also because of the 
method by which they were given, retention enemas having 
been clinically well-nigh completely supplanted by the 
“rectal drip.” 
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Reach” and Franke and Wagner"! using similar methods, 
viz., concentrated solutions and retention enemata, found 
little evidence of absorption; the former, using the respiratory 
quotient as a measure of absorption, concluded that slow and 
slight absorption occurred; the latter observed only very 
slight increases in the peripheral blood sugar level. 

Hari and Halasz! obtained slight changes in the respira- 
tory quotient when dextrose solutions were introduced into 
the rectums of dogs in which a ligature had previously been 
tied tightly about the ileocecal valve. 

Tallerman'™ injected 180 c.c. of 33 per cent dextrose 
solution into the rectums of human subjects and was able to 
demonstrate a slight and slow increase in the peripheral blood 
sugar level. 

McNealy and Willems,'* using 18 dogs which had been 
deprived of food for sixteen to eighteen hours and introducing 
5 per cent solutions of dextrose into isolated loops of colon and 
ileum through Japarotomy incisions, found that no appreciable 
absorption occurred from the colon but that considerable 
absorption occurred from the ileum. They concluded from 
these observations that dextrose administered by rectum is 
absorbed only when regurgitated into the ileum through an 
incompetent ileocecal valve. 

It is generally conceded, of course,'* that sodium chloride 
solution and water are absorbed rapidly by both colon and 
ileum. 

Many or most of the unfavorable opinions expressed with 
respect to proctoclysis in general probably result from observa- 
tions based upon inconstant or even irrational techniques of 
administration. It is undoubtedly true that a certain number 
of patients, for one reason or another, will not tolerate the 
use of proctoclysis, and that among those who do tolerate the 
method some will absorb more rapidly and some more slowly. 
Like all methods used in medicine a certain amount of intel- 
ligence must supplement the mere mechanical part of the 
performance of proctoclysis; attention to details is of impor- 
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tance if the method is to succeed. The four principal details to 
be considered are (1) the temperature of the solution as it Is 
delivered into the rectum, (2) the height of the column of 
water above the level of the rectum, which in turn, of 
course, controls the pressure with which the solution is 
delivered, (3) the tolerated rate of flow, which must be 
determined to a greater or less extent separately for each 
case, and (4) the length of tubing allowed to project into the 
rectum. Careful attention to these matters and rigid adherence 
to the principles enunciated in connection with them will un- 
questionably make the method of proctoclysis one of the most 
valuable postoperative methods of treatment in the surgeon’s 
entire armamentarium, and the number of patients in whom 
the method cannot be used successfully will invariably be 
found to vary inversely with the care and intelligence used in 
the employment of the method. 

c. HypopErMmoc ysis: Hypodermoclysis consists in the 
injection of fluids under the skin by means of a hypodermic 
needle for purposes primarily of maintaining the fluid require- 
ments of the body. Whereas, however, plain tap water or even 
distilled water may be used as a fluid for proctoclysis, water 
itself is unsuitable for purposes of hypodermoclysis because 
when using the latter method injections are made into the 
tissues themselves, and the principles of osmosis and diffusion 
must be respected. Fluids for use in the administration of 
hypodermoclysis should be prepared in such a manner as to 
ensure virtual isotonicity with the tissue cells. Only two 
substances are very frequently used in hypodermoclysis to 
provide isotonicity, (1) sodium chloride and (2) dextrose. 

Sodium chloride solutions are open to the same general 
objections when used hypodermically as when used in proc- 
toclyses, objections which need not be here repeated; in hypo- 
dermoclysis, however, the solution is forced into the tissues, 
and the tissues, not being able to reject any of it, must deal 
with its constituent parts as best they may. If, then, in 
connection with hypodermoclysis sodium chloride be unwisely 
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forced upon the body or forced upon the body in unduly large 
amounts, the tissues being unable to express their resentment 
in the form of rejection or expulsion of the substance, morbid 
responses may be expected to ensue promptly and inevitably. 
For this reason the use of sodium chloride in the manner 
under discussion should not be undertaken without particular 
consideration of its possibilities for harm, especially in patients 
who exhibit any tendency toward chloride retention. 

Dextrose, on the other hand, is open to few objections. It 
is a normal constituent of the blood stream and of most or all 
of the fixed tissues of the body. It serves as a readily available 
source of energy, and, being completely metabolized, makes 
no demands upon the excretory function of the kidney. Even 
in diabetics Its use Is not contraindicated, for the metabolic 
erergy of the surgical diabetic patient must be maintained 
at all costs, and the discovery of insulin has made possible and 
safe for the diabetic the metabolism of as much dextrose as 
may be deemed necessary. 

In efficiency hypodermoclysis may probably be regarded as 
standing midway between proctoclysis and intravenous 
infusion. It is a somewhat more certain method than proc- 
toclysis in that the variable factor of mucous membrane 
absorption is obviated. The fact, however, that fluid is deliv- 
ered directly into the subcutaneous tissues does not at all mean 
that it then inevitably becomes absorbed into the general 
circulation. When the general circulation is sluggish or when 
the local circulation in the area selected for hypodermoclysis 
is inadequate either because of temporary abnormalities or the 
inherent anatomical arrangement of the tissues in the region, 
fluids administered by hypodermic needle tend simply to 
accumulate locally by a gradual distention of the tissue spaces. 

Such passive accumulations of fluid in the tissues not only 
serve no useful therapeutic function, but become sources of 
actual danger in that they may themselves interfere with the 
local circulation to such an extent as to produce sloughs of the 
overlying skin as well as of the tissues primarily permeated by 
the fluid. 
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Hypodermoclysis is ordinarily a painful or at least a highly 
uncomfortable method of fluid administration from the point 
of view of the conscious patient; by carefully and rationally 
selecting the area to be used for hypodermoclysis this objection 
may be overcome to a certain extent, and by making use of a 
small amount of novocaine in the solution used, a method 
recommended by Bartlett,!*—actual pain can largely be 
eliminated. However, even though actual pain be entirely 
obviated, the procedure cannot be rendered really comfortable, 
and the use of novocaine for this purpose is certainly open to 
criticism. 

The injection of quantities of fluid into certain locations, 
especially under the breasts, is highly undesirable both from 
the point of view of the patient’s comfort and because of the 
danger of producing local tissue sloughs. As is well known 
fatty tissues characteristically are provided with a relatively 
poor blood supply; when the blood supply is disturbed infection 
tends to occur and extensive slough may even result from 
mere pressure in the absence of infection. Care should be 
taken, therefore, to avoid the injection of solutions into 
tissues rich in fat. Muscular tissue is also unsuitable for the 
reception of quantities of solution; it is relatively dense, and 
fluids permeate it very slowly; furthermore, if sloughs should 
occur due to pressure effects the result would be disastrous. 
Easily distensible, loose, areolar connective tissue is preferred. 

The sites of election for injection are (1) the axillae, and 
(2) the outer aspect of the thighs between the skin and the 
fascia lata; these sites provide considerable areas of easily 
distensible, loose areolar connective tissue, and the capability 
of absorption from these areas is ordinarily satisfactory. 
Half a liter of fluid can be accommodated without undue 
discomfort in either axilla or in either thigh. 

To introduce fluid properly into the axilla the needle is 
entered at the lateral border of the pectoralis major muscle 
about 2 in. below the apex of the axillary fold of skin; the 
needle is directed upward, backward, and slightly medially 


Book Page 224 


| 


PREOPERATIVE & POSTOPERATIVE TREATMENT _ 187 


for about 1!2 in. toward the apex of the axillary space, care 
being taken to avoid piercing the axillary vessels (Fig. 29). 
To introduce fluid into the outer aspect of the thigh the 


Fic. 29. Proper and improper methods of administering hypodermoclysis. Needles 
A and a’ are in proper position; solution is delivered into loose areolar tissues of axillae, 
where it is not likely to produce sloughs and whence it is absorbed most satisfactorily. 
When injected under the breasts as at B and B’ the solution is delivered into fatty tissue 
which has a relatively poor blood supply; in this case devitalization of tissue may occur 
with development of sloughs; in any case absorption is not active. 
needle should be introduced at about the midpoint of the 
thigh on the lateral surface, the point being directed upward 
or downward, preferably the former, at a relatively acute 
angle with the skin, especially in thin patients, so as to avoid 
penetration of the fascia lata; the point of the needle should 
penetrate the tissues for a distance of an inch or slightly more 


(Fig. 30). 
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The institution of an infection either primarily during the 
introduction of the needle used in hypodermoclysis or sub- 
sequently during any necessary readjustments of the needle 


Fic. 30. Proper method of administering hypodermoclysis in thighs. Iodine stains are 
shown on medial aspect of patient’s left thigh; interne had been preparing to introduce 
needles improperly on inner aspect of thighs just before photograph was taken and 
hence the stain. Both needles, however, were introduced on the lateral aspects of the 
thighs, as shown. 


should of course be scrupulously avoided. A wide area of the 
skin surrounding the proposed site of puncture should receive 
careful preliminary sterilization, the hypodermic needle should 
be handled aseptically during the puncture, should be fixed 
in position with a strip of adhesive plaster without con- 
tamination, and then should be covered with a piece of 
sterile linen or gauze to prevent subsequent contact with 
microorganisms. 

The apparatus used for hypodermoclysis consists ordinarily 
of a glass container of at least 1000 c.c. capacity, a rubber 
connecting tube provided with an adjustable pinch-cock and 
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glass dropping tube, and usually connected at the other 
end with a glass y tube, to either remaining limb of which is, 
in turn, connected a short length of rubber tubing terminating 
in a needle adapter and a hypodermic needle (Fig. 28). This 
arrangement provides for the delivery of fluid from two needles 
at the same time, one being used for either axilla or for either 
thigh. The entire apparatus is sterilized prior to use and the 
sterility of the solution to be administered is preserved during 
its introduction into the apparatus. Before introducing the 
needles into the tissues of the patient the solution must be 
made to fill the system completely, all air bubbles being 
displaced by alternately raising and lowering either the con- 
tainer or the needles. 

The maximum tolerated rate of flow of the fluid in a 
hypodermoclysis apparatus will vary with different conditions, 
and readjustment of the pinch-cock on the apparatus must be 
made from time to time to allow for such variations in the 
patient’s tolerance. The fluid should be delivered to the tissues 
at approximately body temperature; however, the constricting 
action of cold on the capillaries of the blood vessels should be 
considered, and if a maximum rate of absorption be desired the 
temperature of the fluid as it is delivered to the tissues should 
be slightly above that of the tissues into which it is delivered 
rather than the reverse. Since sterility must be scrupulously 
observed heat cannot, of course, be applied to the hypo- 
dermoclysis apparatus quite as easily as in proctoclysis, and 
the matter of maintaining heat, therefore, becomes somewhat 
of a problem. 

Rather frequent inspections of the tissue areas used for 
purposes of hypodermoclysis should be made to avoid, on the 
one hand, undue fluid stasis and, on the other hand, to detect 
stoppage of the needles. If the fluid is discovered to be accumu- 
lating in the tissues too rapidly the rate of flow should, of 
course, be decreased; if the rate of flow is unduly slow a slight 
readjustment of one or the other of the needles in the tissues 
may clear away an obstruction at the point of the needle. 
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p. INTRAVENOUS INFUSION: The method of intravenous 
infusion consists of the introduction of fluid directly into the 
blood stream by means of a needle or cannula inserted into a 
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Fic. 31. Fic. 32. 

Fic. 31. Proper method of applying piece of rubber tubing as tourniquet to arm for 
purposes of distending veins at bend of elbow and usual distribution of superficial veins 
in antecubital fossa. Rubber tubing a is tied only sufficiently tightly about arm to 
occlude venous return and not so tightly as to embarrass arterial blood supply. Note that 
the knot made by rubber tubing is in the nature of a slip-knot which can be released by 
simply pulling proper end of tubing; advantage of this is that release of tourniquet 
requires use of only one hand. Arm band of blood pressure apparatus makes an admirable 
tourniquet and presents especial advantage that pressure exerted by it can be controlled 
manometrically; accordingly, this device is offered merely as a substitute in case no 
blood pressure apparatus is readily available. Veins illustrated are B-B’ cephalic vein, 
c-c’ basilic vein, and p median cubital vein. 

Fic. 32. Drawing illustrating technique of intravenous infusion. E is wooden board 
of suitable dimensions; it passes under back and shoulders of patient. A and A’ are 
strips of adhesive plaster or layers of bandage which fasten arm and forearm to board. 
B is infusion needle which has been inserted into one of the antecubital veins. c and c’ 
are strips of adhesive plaster which hold needle B and rubber tubing p in permanent 
position. 


vein. The procedure is a relatively heroic one, but for efficiency 
supersedes all other methods. It is not without danger, partly 
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because of the possibility of infection, but mainly because the 
continuation of life itself depends upon the proper maintenance 
within the blood stream of certain osmotic, hydrogen ion, and 
other relationships, not all of which are certainly known or 
fully appreciated. The tolerance of the blood stream to the 
addition of fluids of widely different physico-chemical character- 
istics simply serves to illustrate the efliciency of the reserve 
capacity of this remarkable fluid tissue to deal with abnormal 
situations. 

Two general varieties of intravenous infusion are practiced 
in aceordance with indications, (1) massive infusion and (2) the 
intravenous drip infusion. 

1. Massive Infusion: Massive infusion usually has for its 
primary object the restitution of depleted blood volume, and is 
invoked in cases of hemorrhage and shock whenever blood 
transfusion cannot be quickly performed. The nature of fluids 
used for purposes of infusion is such, however, that their action 
is generally transitory. No fluid has yet been devised which 
possesses enough of the physico-chemical characteristics of 
blood to be treated by the tissues in the same manner as the 
normal contents of the blood vessels. Osmosis, diffusion and 
diuresis rapidly rid the circulation of added water, and 
substances introduced as solutes are dealt with in various 
manners depending upon their respective characteristics but 
for the most part tend to be excreted in either an altered or 
unaltered condition by the kidney. 

Smith and Mendel,'’® working with rabbits, found that 
when 0.9 per cent sodium chloride solutions were introduced 
rapidly (within two minutes) into the blood stream in amounts 
equal to the computed blood volume of the animal, more than 
50 per cent of the solution thus added disappeared within five 
minutes, and the blood volume returned to normal within 
half an hour. Lamson, Abt, Oosthinsen, and Rosenthal!’ 
obtained similar results using dogs. Gasser and Erlanger’ 
and Smith!® have reported similar findings using solutions 
of dextrose. 


Book Page 229 


192 WATER BALANCE AND DEHYDRATION 


Yesco, Passalacqua, and Judd" studied the effect of the 
intravenous infusion of 1000 ¢.c. of solution containing 10 
per cent of dextrose and 1 per cent sodium chloride on the blood 


Fic. 33. Massive intravenous infusion apparatus in operation. Patient’s arm is 
fastened to an arm board, and presence of nurse would not be required except that this 
patient was delirious and required a certain amount of reassurance and restraint. 


pressure, pulse rate, erythrocyte, and leucocyte count on 10 
patients; the solution was given at body temperature and the 
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average rate of injection was 15 c.c. per minute. During the 
administration and sometimes for a variable length of time 
thereafter, usually not exceeding thirty minutes altogether, 
the systolic blood pressure and the pulse rate were found to 
increase and the diastolic blood pressure to decrease; within an 
hour, however, a complete readjustment of both blood pressure 
and pulse rate to the pre-injection level had occurred. This was 
taken to indicate that both glucose and sodium chloride when 
given by intravenous infusion do not remain within the blood 
stream longer than about sixty minutes. With respect to 
leucocytic changes there was found to occur a consistent 
decrease in the number of leucocytes immediately after the 
intravenous Injection and either a return to normal or even a 
definite leucocytosis at the end of three hours. The erythro- 
cytes similarly showed a definite decrease immediately follow- 
ing the injection and subsequent increase at the end of three 
hours, although they were characteristically less numerous at 
this time than at the time of the original injection. The authors 
conclude from these findings that infusion of dextrose and 
sodium chloride produces a leucocytosis at the end of three 
hours, but in criticism of this conclusion it may be urged 
that the discrepancy between leucocyte and erythrocyte counts 
can just as conveniently be explained on the basis of erythro- 
cyte destruction, and this perhaps seems the more rational 
explanation because 10 per cent solutions of dextrose are 
hypertonic and capable of producing definite crenation, if not 
actual destruction of the red blood cells. Probably all the 
phenomena are capable of explanation on the basis of purely 
physical principles. 

Only two classes of substances seem to subserve any 
valuable function apart from the very transitory increase in 
fluid volume produced by the administration of water, (1) 
certain inorganic salts, especially sodium chloride, and (2) 
dextrose. Attempts to increase the viscosity of infusion fluids 
by the addition of such substances as gum Arabic and thus 
increase the period of their sojourn within the vascular tree 
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have been generally disappointing in their results as mentioned 
in another connection. The tendency at the present time in 
surgery is to place little reliance on any fluid except blood when 
the indication is to provide increased vascular volume over a 
considerable period of time. 

In an attempt to make ordinary solutions suitable for use 
in the emergencies of surgery, MacFee and Baldridge’ have 
proposed massive infusions in the treatment of shock and 
shock-like conditions. These infusions consist of 2000 to 8000 
c.c. of normal salt solution to which are added varying con- 
centrations of dextrose at a single injection; the injection 
proceeds at the rate of 500 c.c. in ten to twenty minutes, about 
4500 c.c. of solution being usually given. Infusions as large as 
these are probably not without danger. 

It may be taken as a principle rarely found in error that 
although massive intravenous infusion may be depended upon 
to raise blood pressure once it never does so a second time. 

2. The Intravenous Drip (Matas): The method of prolonged 
intravenous medication by the administration of small 
amounts of solution directly into the circulation at so frequent 
intervals as to constitute a virtually continuous Infusion was 
advocated by Matas many years ago” and has found a consid- 
erable field of usefulness subsequently. The method is, as 
Matas observed, particularly suitable for use in connection 
with “‘the great emergencies or crises of surgical practice.” 
It is designed not to supplant, but to follow and supplement, 
primary massive intravenous infusions. It serves to prolong 
the effects of the primary infusion which, when given alone, 
produces, as previously stated, merely a transitory increase 
in the volume of the blood due to the rapidity with which 
ordinary artificial isotonic solutions are removed from the 
circulation by diuresis and osmosis. 

The method is particularly applicable to those cases in 
which the other methods of supplying fluids are ineffectual, 
(a) enteroclysis, (b) proctoclysis, (c) hypodermoclysis. In the 
more serious types of surgical cases (a) enteroclysis may be 
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ineffectual because of paralysis or reversal of peristalsis, so 
that fluid even when introduced into the duodenum is returned 
forthwith to the stomach from which absorption is very slow 
indeed; (b) proctoclysis may be valueless because of an under- 
lying stasis of the portal circulation or because of rectal 
intolerance, so that the fluid which is introduced either 
remains in the colon unabsorbed or is actually expelled there- 
from; and (c) hypodermoclysis may be useless because of 
capillary stasis in the available areas, fluids when introduced 
into the tissues merely producing a condition of increased 
edema. 

These conditions prevail notably in cases (a) of generalized 
peritiontis following rupture of gastric and duodenal ulcers, 
perforative appendicitis and gangrenous cholecystitis, and 
gunshot wounds of the abdomen, (b) in hepatic insufficiency 
with blockage of the common duct, (c) in advanced pyloric 
obstruction, especially in cases of malignancy with a complicat- 
ing cachexia, and (d) after nephrectomy for pyonephrosis in 
cases in which there is an actual or threatened anuria. 

Technique: The apparatus used for the institution of the 
continuous intravenous drip is essentially the same as that 
used in the performance of hypodermoclysis; instead, however, 
of terminating in a needle, the apparatus may conveniently be 
provided with a cannula which is tied into the vein after formal 
dissection of the latter. Whether a needle or cannula is used, 
the vein selected is usually one of those at the bend of the 
elbow, as illustrated in connection with the performance of 
blood transfusion and described in another connection, but 
some prefer the smaller veins of the wrist or back of the hand 
(Fig. 31); the arm is carefully but securely tied to an arm-board 
or fitted to a plaster splint; the skin over the area selected is 
sterilized, and the vein is punctured directly or is incised after 
caretul dissection depending upon whether a needle or a 
cannula is to be used. When using a cannula Matas has 
suggested that this should be of especial construction in that 
it should contain not only a terminal but a lateral opening; 
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Fic. 34. Apparatus and method of giving continuous-drip intravenous infusion as 
advocated by Gallie and Harris.' Reservoir illustrated at left of drawing consists of a 
pyrex glass bottle of 2000 c.c. capacity which is graduated and is provided with a side- 
arm outlet at the bottom; receptacle is made of resistance glass in order to withstand 
temperature of autoclave during sterilization. Neck of receptacle is covered with pad 
made of gauze and cotton and tied in place with piece of cord. 

Device for measuring rate of flow consists of an elongated glass capsule incorporated 
in which is a dropping tip; capacity of this capsule is much greater than that of ordinary 
dropping tube, to which it is otherwise quite similar. The cannula for introduction into a 
vein consists of No. 17 blunt-tipped gold needle. In the use of this apparatus the small 
veins on the back of the hand or the wrist are preferred rather than the larger veins at 
the bend of the elbow. Needle is inserted after formal dissection of vein. The hand is 
then conveniently placed upon a pillow and fixed in place by folded towels placed over 
the hand and forearm and secured to the pillow by means of safety pins. 

Gallie and Harris do not advise use of glucose solutions in this apparatus because of 
tendency of such solutions to produce venous thrombosis. If glucose solutions are con- 
sidered necessary they should be given relatively rapidly and should be followed by 
the use of physiological salt solution. Physiological salt solution or Locke’s solution are 
the most satisfactory fluids. Such solutions have been used continuously for as long as 
ten days without changing cannula and have been injected as slowly as 500 c.c. in 
twenty-four hours. 


1 Gallie, W. E., and Harris, R. I. Continuous intravenous administration of physio- 
logical salt solutions. Ann. Surg., 91: 422, 1930. 


{196} 


Book Page 234 


| 
MAS 
| 1000 
| 
| : 
RAC 


PREOPERATIVE & POSTOPERATIVE TREATMENT _ 197 


such a cannula may be permanently tied into the vein, the 
vein being securely ligated distally. The operative area is now 
covered with a sterile dressing, and the needle or the cannula 
and tubing are secured to the arm by adhesive plaster strips so 
the cannula or needle maintains a position essentially parallel 
to the long axis of the arm and is not angulated in relation to 
the vein used. 

A glass connection is interpolated in the delivery tube 
leading to the cannula or needle at a distance from the latter 
of about 6 in. in order to allow recognition of any back flow that 
may ensue due to blockage of the cannula. 

In introducing the cannula or needle and at all times subse- 
quently care must be taken to avoid the introduction of air 
into the veins. This is accomplished in the first instance by 
completely fillmg the cannula or needle with solution just 
prior to its introduction and later by frequently determining 
the level of solution in the reservoir and the connecting 
system of tubes. 

The rate at which the solution should be aJlowed to flow 
varies, of course, with circumstances, but may be about 40 
to 60 drops to the minute in the average case. Half this rate 
may be adequate in the presence of an improving pulse rate 
and a rising blood pressure; twice such a rate may be inade- 
quate when the pulse is rapid, small, thready, and easily 
compressible. 

The temperature of the solution used may be varied in 
accordance with the condition of the patient. A temperature 
essentially that of the room may be used in cases in which the 
body temperature of the patient is elevated and increasing, 
whereas when the patient’s temperature is hypothermic or 
falling a temperature of between 100 and 104° F. at the cannula 
is not too high. 

Various solutions have been proposed for use in the con- 
tinuous intravenous drip apparatus. Dextrose solutions of 
approximately 5 per cent are especially valuable, such solutions 
being essentially isotonic with the blood and being capable of 
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Fic. 35. All-glass syringe with side-arm blown in the barrel, illustrated above, is a 
very convenient device for use when making intravenous injections; solution to be 
injected is conducted by rubber tubing into side-arm of syringe. With plunger pushed 
into syringe as far as it will go, as at A, side-arm is blocked by piston, and no fluid 
flows; in this position lumen of vein is sought with needle. When needle pierces vein 
wall venous pressure forces blood into end of syringe, and unless mechanical pressure 
is maintained on piston, syringe barrel gradually begins to fill as at B; solution cannot 
yet flow through side-arm because it is still blocked by piston. After barrel of syringe 
has filled somewhat more, however, as at c, end of piston no longer blocks side-arm, 
and solution flows. When it is desired to discontinue flow, piston is simply pushed into 
barrel so as to block side-arm; after this a few drops of blood can be aspirated into 
syringe before withdrawal in case solution is irritating and one wishes to avoid all 
possibility of extravascular leakage. 

This device is of especial value when veins are small and difficult to locate. It also 
serves as an excellent device for use in continuous drip infusions in which case it can be 
conveniently fastened to arm with adhesive strips and left as long as desired. When 
using such a device needle can be cleared if desired, without withdrawing, by manip- 
ulation of piston—another advantage. 

A small chain, not shown in these schematic diagrams, connects syringe barrel with 
piston and prevents displacement of piston beyond position shown at c. 
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In cases recetving the intravenous drip at a rate of from 
30 to 40 drops per minute, from 4 to 5 I. of fluid are provided 
during the course of twenty-four hours; a 5 per cent solution 
of glucose in such amounts contains, accordingly, from 200 to 
250 gm. of glucose. Figuring the caloric equivalent on the 
basis of 3.75 calories to the gram of dextrose, the number of 
calories thus provided amounts to from 750 to 937. 

3. The Occurrence of Systemic Reactions Following Intrave- 
nous Infusion: There can be no doubt that even in the presence 
of scrupulous aseptic technique the most careful preparation of 
glass-ware, rubber, connections, and solutions, and delicacy 
and precision in operative manipulations a certain number of 
patients will develop reactionary phenomena following the 
institution of either continuous drip or massive infusions. 

The reactionary phenomena under discussion consist of 
(1) a chill, whichis usually definite and accompanied by 
marked shivering and shaking, and (2) the occurrence of 
fever, the temperature of the patient rising within a period 
of two hours to 103.5 or 104.0° F. when taken by rectum. 
During this period the extremities are cold and possibly 
cyanotic, due to capillary and venous stasis, and the arterial 
pressure falls somewhat, the pulse becoming irregular. Such 
reactions are usually not serious, and recovery is the rule. The 
condition of the patient usually begins to improve within 
the course of a two-hour period, and complete recovery is 
established in from six to twelve hours. Such reactions seem 
to exhibit no tendency to recurrence and to be self-limited in 
their course. They rarely give cause for serious concern, but 
may occasionally be very alarming, or even cause death. 

There has been a rather general belief that such reactions 
follow the introduction of glucose solutions more frequently 
than the introduction of solutions of sodium chloride, and that 
the addition of insulin to solutions of glucose seems to have 
little or no influence on the frequency of such reactions. 

Much speculation and considerable research has been 
directed toward an understanding of the etiology of this 


Book Page 237 


i 


200 WATER BALANCE AND DEHYDRATION 


phenomenon. Among the specific factors which have been 
suggested as of etiological significance are (1) hydrogen ion 
concentration of solutions, (2) temperature of solutions, (3) 
speed of injection, (4) particulate suspensions in the solution 
(especially material derived from improperly prepared rubber 
tubing), (5) chemical substances dissolved from the walls of 
glassware, (6) and various more vague factors such as individual 
susceptibility and specific abnormalities due to the presence 
of disease processes. 

In a series of interesting experiments Rademaker has 
presented evidence to show that none of these factors can be 
incriminated as of constant etiological significance. Following 
the lead of Seibert, Rademaker believes, however, that he 
has been able to discover the etiological factor in the water 
from which the intravenous solutions are compounded; neither 
the temperature of the water nor yet the hydrogen ion con- 
centration of the water, but rather so-called “‘pyrogenic” 
substances in the water are responsible for the reactions. 
Because these substances are alkaline in reaction solutions 
containing them are apt to be alkaline, and hence alkaline 
solutions are somewhat more apt to produce reactions than 
acid solutions. Both Seibert and Rademaker believe that the 
pyrogenic substances are produced as a by-product of the 
growth of certain river bacteria, the bacteria themselves not 
being necessarily toxic, and that it is possible to rid water of 
these substances by distillation in a properly constructed 
apparatus which makes use of a “‘multiple baffle plate spray 
catcher” or a “‘Glinsky tube” to prevent the substances 
from ‘“‘distilling over’? mechanically. Because, however, of 
the fact that water so ridded of pyogenic substances may 
soon become contaminated again (within 48 hours) through 
exposure to the air or through growth of bacteria not eliminated 
by the process of distillation, water which has been carefully 
prepared does not remain nonpyrogenic unless it is imme- 
diately sterilized and sealed in a suitable container. 

If the observations of Seibert and Rademaker are correct 
post-transfusion reactions can now be considered a relic of the 
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past. All that is required to prevent them is a single distilla- 
tion in a still of proper design followed by immediate steriliza- 
tion of the water by heat and preservation of its sterility by 
sealing in a suitable container. 

Because of the fact that the ultimate nature of post-infusion 
reactions is obscure the treatment of an already developed 
case is purely symptomatic. 

The maintenance of the body heat by the application of hot 
water bottles, and possibly the addition to the infusion solution 
or the separate hypodermic injection of adrenalin or pituitrin 
may be tried. 


v. THe Use oF NorMAL SALINE SOLUTION FOR PURPOSES OF 
HyPODERMOCLYSIS AND INTRAVENOUS INFUSION 


Saline solution for hypodermoclysis or intravenous infusion 
is usually prepared in a strength of 1 per cent. The physiolog- 
ical or isotonic solution is one containing either 0.85 or 0.9 
per cent of sodium chloride and is so-called because such a 
solution when added to an emulsion of erythrocytes causes the 
latter neither to decrease in size (crenate), nor to swell, 
(lake). Since these percentages are, however, so near I per 
cent and since during sterilizing processes more or less water 
is either added to, or driven off, from solutions which pre- 
viously may have been made up with the utmost accuracy, 
it Is customary to regard a I per cent solution as to all intents 
and purposes isotonic. 

It must be remembered, nevertheless, that such a solution 
contains not the same amount of sodium chloride as the blood 
plasma but represents a much higher concentration, for the 
tonicity of the blood serum is maintained by a number of 
sugars, salts, and other kinds of substances capable of exerting 
osmotic tensions, whereas in the physiological sodium chloride 
solution the sodium chloride alone must make up the required 
osmotic pressure and must be present in sufficient quantities 
to equal the total effect of all those other substances normally 
subserving such a function. 
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The addition of a physiological salt solution to the blood 
stream, therefore, increases both the total and the relative 
amount of sodium chloride within the blood vessels and is 
potentially capable of causing considerable harm. It has been 
show by Hoeszli*® that following the massive infusion of 
physiological salt solutions into guinea pigs the heart and 
kidneys of these animals undergo degenerative fatty changes 
within six or eight hours. The danger of sodium poisoning has 
been discussed elsewhere. 

The osmotic relationship between the blood stream and 
the fixed tissues of the body is only imperfectly understood, 
but it has been for a considerable length of time a matter 
of clinical experience that degenerative changes in the kidneys 
are capable of interfering with the normal process of eliminat- 
ing excess sodium chloride from the blood stream. In connec- 
tion with this renal change and also in certain other toxic 
conditions not well understood active salt retention occurs, 
and the administration of still more salt serves to upset the 
balance even further with the production of a local dropsical 
condition or a generalized anasarca. 

The solutions of Ringer, Locke, and Hayem are modified 
salt solutions in which an attempt has been made to approxi- 
mate more closely the concentration of substances found in 
normal serum, but they all contain an excess of sodium 
chloride and consequently are all open to the same general 
objections. 

In the use of sodium chloride solutions either as a vehicle 
for water administration or as a deliberate means of adding 
sodium or chloride tons to the tissues, due consideration 
should be paid to the normal chloride mobilizing mechanisms of 
the body. Under normal conditions the chloride content of the 
blood is maintained at a relatively constant level. Calculated 
as sodium chloride, as is usual, the normal value for chlorides 
in whole blood is stated as 450 to 500 mg. in 100 c.c.; in plasma 
the value is 570 to 620 mg.; the variation in health ts rela- 
tively slight. 
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Only a small part of the mechanism by which the con- 
stancy of the relationship between blood volume and chloride 
content is maintained is as yet known. The chlorides of the 
blood are, of course, originally derived by absorption from 
the gastrointestinal tract, and accordingly represent the 
chlorides contained in food and water. Usually a superabun- 
dance of chlorides is provided with the pabulum. They appar- 
ently pass unchanged through the stomach and do not undergo 
very rapid absorption from the small intestine, most of the 
absorption occurring low in the ileum and especially in the 
colon. The kidney provides elimination for the chlorides, and 
since more chlorides are normally absorbed than can be 
utilized a continuous process of excretion from the kidney 
takes place. The mechanism of balanced absorption from the 
gastrointestinal tract and elimination through the kidney, 
therefore, represents. the fundamental equilibration. 

Within the body, however, the chlorides undergo a second- 
ary cycle of secretion and reabsorption. The secretory part of 
the cycle occurs in the stomach in connection with the secre- 
tion of the gastric juice; the chlorides are secreted into the 
lumen of the stomach in the form of hydrochloric acid. Neu- 
tralized in part by the alkalis and proteins of the food, the 
gastric contents, still acid, are discharged into the duodenum, 
at which point they come into contact with the strongly 
alkaline succus entericus and are immediately completely neu- 
tralized. From this point they are passed on as neutral chlorides 
in company with the chlorides primarily taken with the food to 
be absorbed by the lower small bowel and the colon. 

These facts help to explain some of the disturbances which 
occur as the result of disease. Inasmuch as the excessive intake 
of chlorides is offset by urinary excretion, increases in blood 
chlorides, hyperchloremia, can ordinarily result only in cases 
in which the excretory activity of the kidney is disturbed. Such 
a condition occurs in that type of nephritis characterized by 
chloride retention, and a part of the treatment of such a form 
of nephritis obviously consists in restricting the amount of 
chlorides ingested. 
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The opposite condition, hypochloremia, in which the blood 
chloride content is abnormally low, can occur, on the other 
hand, either (1) in connection with dietary restriction, or (2) 
in connection with loss of chlorides secreted into the stomach 
as hydrochloric acid. From the point of view of surgical 
practice, the latter mechanism is of especial importance. 
Excessive vomiting always calls for the administration of 
chlorides either rectally or parenterally to prevent undue 
loss of chlorides from the blood stream. The administration 
of such substances by rectum is, of course, eminently rational, 
because the large bowel is normally the place from which the 
absorption of the chlorides takes place. 


vi. THE Use or Dextrose (or GLucosE) By Mouth, IN 
PROCTOCLYSIS AND IN HyPoDERMOCLYSIS AND 
INTRAVENOUS INFUSION 


The chemical formula for dextrose is CgH;.0¢, the aldehyde 
derivative of a polyatomic alcohol and a monosaccharide. 
Its caloric value is 4.1. It is obtained by the action of an 
acid on starch; sulphuric acid was formerly used in the manu- 
facture of this substance, but hydrochloric acid has been 
latterly substituted because sulphuric acid sometimes con- 
tains traces of arsenic. 

Commercially, dextrose occurs in two general qualities: 
(1) the ordinary “‘commercial glucose” which is a refined but 
not a chemically pure substance and is suitable for administra- 
tion by mouth or rectum only, and (2) the chemically pure 
product, “‘technical dextrose,” which when placed in sterile 
solution is suitable for hypodermic injection or intravenous 
injection. 

Commercial dextrose is a mixture of substances, a repre- 
sentative chemical analysis showing about 31 to 35 per cent 
of pure dextrose, 40 per cent of dextrine, usually some cane 
sugar, some maltose, and 20 per cent or more of water; the 
ordinary corn syrup of commerce which is sold under various 
trade names is a concentrated solution of impure dextrose. 
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For use by mouth or as a rectal drip either corn syrup or 
the solid commercial dextrose is simply diluted with a sufficient 
amount of tap water to make the required percentage solution, 
no further preparation being necessary. 

When taken by mouth dextrose solutions, as strong as are 
usually desirable therapeutically, are so sweet that they 
readily become cloying unless measures are taken to prevent 
this occurrence. Usually patients tolerate relatively strong 
solutions of glucose if such solutions are made up with the 
juice of lemons and the mixture is taken ice cold. One 
pound of dextrose, representing 1000 large calories, can be 
stirred into a quart of boiling water, the juice of two lemons 
being added, together with their chopped-up rinds and the 
mixture being allowed to boil for a minute or two; this mix- 
ture, when chilled, is palatable for adults, though children 
may prefer it somewhat diluted. 

It is commonly believed and taught that if more than 200 
gm. of pure dextrose be placed in the stomach of a healthy 
adult some of it will very soon appear in the urine; undoubtedly 
this is true for certain individuals with a relatively low toler- 
ance for dextrose, but Cori,?! working with rats, and Sansum 
and Woodyatt,?? working with dogs, found that no matter 
what amount or concentration of glucose was placed in the 
stomach of these animals and in whatever state of starvation 
the animals were tested, absorption was at a uniform rate of 
about 1.72 gm. per kilo of body weight per hour, and that 
glucose did not appear in the urine. It is interesting to note 
in this connection that on the basis of these figures more 
than twice as much glucose can be utilized by absorption 
from the stomach as from intravenous infusion per unit 
interval of time. 

Thus Woodyatt, Sansum, and Wilder** have determined 
that a normal man weighing 70 kg. can receive and utilize by 
vein when resting quietly 63 gm. of glucose per hour. This 
represents 252 calories per hour or 6048 calories per diem. 
Translated into terms of 5 per cent solution, a normal man 
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would be able to utilize 1260 c.c. per hour; in 2.5 per cent 
solution he would tolerate 2520 c.c. Amounts in excess of 
the figures quoted are supposedly eliminated by the kidney 
without being utilized, and hence dextrose administered 
intravenously should be introduced reasonably slowly to 
prevent waste and the possible harmful results of elimination 
through the kidney. 

Dextrose: needs no digestive process to prepare it for 
absorption, since it is absorbed as such, and in its metabolism 
It places no strain upon the excretory apparatus, as it Is 
completely metabolized to carbon dioxide and water. To a 
certain extent It is capable of being transformed into fat and 
it is also a protein and fat saver. Furthermore, regardless 
of the presence of diarrhea, all the dextrose supplied to the 
alimentary tract, with the exception of a very small amount 
indeed which may be split by bacteria in the intestinal canal, 
is absorbed; none is excreted. 

Glucose for purposes of hypodermoclysis or intravenous 
injection may be prepared from either dry or syrup glucose. 
Suitable solutions are prepared by dissolving the desired 
amount of the glucose, usually 5 per cent, in distilled water. 
The solution is then put into a pressure sterilizer and is 
sterilized under 15 Ib. pressure for thirty minutes. When 
large amounts of solution are prepared for stock purposes 
convenient amounts, usually 500 c.c., may be measured into 
separate flasks which are then plugged with cotton, sterilized 
separately, and used, one by one, as needed. 

In connection with the use of dextrose for therapeutic 
purposes a word should be added with respect to insulin. 


vil. THE PREOPERATIVE AND POSTOPERATIVE USE oF INSULIN 
IN NON-DIABETIC PATIENTS 


To Thalhimer*! belongs credit for having initially called 
attention to the use of insulin in the treatment of acidosis as 
it occurs preoperatively and postoperatively in cases not 
associated with diabetes. The use of insulin in the non- 
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diabetic patient depends upon the assumption that if insulin 
can perform the almost miraculous transformation for the 
better which it is known to be capable of performing in the 
patient suffering from diabetic acidosis, it should be effective 
in the often less severe forms of the condition due to other 
causes. That many have adopted this form of therapy is 
attested by a considerable laudatory literature which has 
accumulated on the subject in the last few years. 

As in the case of many other forms of therapy a consider- 
able experience with it, however, has brought to light some 
of its limitations and failings. Ringer® early demonstrated 
that in pancreatectomized animals one unit of insulin would 
bring about the utilization of 1 gm. of glucose, using the 
respiratory quotient as a standard of measurement; this is 
so, however, as has subsequently been discovered, only in the 
case of the depancreatized animal, since the relationship 
between Insulin and glucose is by no means as simple as that 
existing between two chemical compounds which unite in a 
given -ratio to produce a given eflect. In fact, it is very 
doubtful whether insulin acts as a glycolytic agent, as such, 
at all for it has been definitely shown that insulin alone will 
not increase the breakdown of glucose within muscle tissue. 
In the light of the researches of Eadie, Mcleod, and Noble,*® 
Macleod and Chaikoff,”” and others, three effects of insulin 
have apparently been demonstrated: (1) it facilitates glycogen 
storage in the liver, (2) it produces a condition of blood 
concentration, presumably by increasing the affinity of the 
body tissues for water, and (3) it possibly converts the glucose 
into some more readily oxidizable hexose. 

It has been appreciated from almost the first that whereas a 
combination of insulin with glucose is often most beneficial 
there are many cases in which a dangerously low level of 
blood sugar is rather rapidly produced and that this occurrence 
is of much greater frequency in the non-diabetic than in the 
diabetic patient. Andrews and Reuterskiold* have shown 
that this effect is much more marked in dehydrated patients 
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than in those in whom the body fluid level is maintained by 
the administration of suitable quantities of fluid, and this is 
in direct accord with what might be expected from the blood 
concentrating action of insulin previously mentioned. Adminis- 
trations of a well-balanced combination of insulin and glucose, 
which in the otherwise dehydrated patient readily produce 
a fall in the blood sugar level to 40 or 50, produce in the 
patient properly hydrated a fall to a level of only 80 or go, 
which, of course, is well within safe limits. 

The action of insulin is not sufficiently well understood at 
the present time to warrant its promiscuous use in the non- 
diabetic patient either preoperatively or postoperatively. It 
is indicated in cases in which there is reason for believing 
that the sugar metabolizing functions of the pancreas are 
impaired, but in other cases it is probably better to assume 
that the patient is suffering from no lack of ability to utilize 
carbohydrates but rather from a lack of such substances to 
metabolize. If insulin must be used, or if the medical attend- 
ant believes that such use Is indicated in any given case, It Is 
certainly incumbent upon him to realize that he is invoking 
the aid of a two-edged sword and a weapon therefore which 
must be handled with the utmost circumspection. Frequent 
blood sugar examinations cannot be omitted with impunity, 
and the presence of a small amount of sugar in the urine Is 
not to be regarded as altogether a safe assurance that the 
patient is suffering no ill effects from therapy, since, as Is 
well known, sugar acts as an excellent diuretic, and dehydra- 
tion is one of the factors most to be dreaded in general as well 
as In connection with insulin administration as previously 
noted. 
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